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[ASH 

*r-M), ej^rH- £^ 71^4 ^3%^ M-Efifl^ ^ 

^- S.T*fl°Kfl o>p1^a> ^ *H^^Yi* ^l^rtb °1 €<>1« 3*3 *Kr 

DNA, DNA7> ^B)ofl ^7}^-|. 7l l ^ ^B], o] 7 fl S ^- ^ ti^S. 

♦ ^Sl^ #7fl«- ^1*H^ *11S«<HH ^rtt i&th #7] 

cj«fl^ #o)^ ^ ^-§-5]^ iWfe ^rtt 

[tflXS] 

£ la 
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^8 21*^ ^ ^ ^ ^°1^11*{A method of improving 

efficacy of biological response-modifying proteins and the example muteins} 

A^^- tils i+g^ ^JoIji, 3E lb*r SlE^^-^IM ^ *r*^^ ^tHI ^r°l*r 
^ £nflo}^ X\<£-£ *}mL^V 

(site-directed mutagenesis)*- <>l-8-*IH ^lSSRr 4^ 7fl?f:£ol T}. 

£ 3a^ •& ^ TP0 €°1*H3 <^^<^-^°l*l(SDS-PAGE) S=K$L<* 

E) p>^ ; T po; TP0-[F46V]; TP0-[F128V]; TP0-[F131V] ; TP0-[F141V])» 4^ ?Mj1, 

£. 3b^ ttj-Hr EPO ^^°fl^-2fl 0 l^l (SDS-PAGE) 44(31^ SlSPf 

e] EPO; EP0-[F48V]; EP0-EF138V]; EP0-CF142V] ; EP0-[F148V])» 

Sl 4a^ <>M9$ TPO ^ 4^- TPO TPO ^-§-*H tfl^ ^ ELISA 

assays, ^§t& ^*r« SW^i, 2. 4b£r o),$f§ EPO ^ *r€- EPO ^1*1]^ 

EPO ^-g-*H tfltb ^ ELISA assays. #^tr M-^Ml ^Hx}. 

JE. 5a^ TPO ^ ^°fl TPO ^131^ TPO ^-MH tfl# ^ ^S^-i: SPR 

71^ ^§tr M-^^ ^ojji, 5. 5b ^ 0)^ EPO ^ ^ofl 4^ EPO ^ 

ol^l) EPO *HMH ^tb ^ SPR 71^ £.3. ^Rjtr 4^ ^H^- 



■0030051846 °J*>: 2004/5/6 

£ 6a^ °>^^ TPO ^ -g- ^<*D 4^ TPO ^1*11^ TPO ^-g-*M tfl^ ^ 45 
-fHg-S-^^-S M-B}-^ ?H^, 5. 6b^ EPO ^ -g- ^<*| EPO ^ 

EPO ^-8-*H rfltt ^ ^ll^^^AS tilSI}: 5J^]4. 

S 7a^ TPO ^ 4^ TPO ^ TF-l/c-MpJ 

S» uj-B}-^ ZL2flH°]31, £ 7bfe °>^^ EPO ^ g- EPO ^l*!]^ ^£^1 gd)-€- 

TF-1 ^5 M-Ef\fl zisflHol^. 

£ 8a ,8b ^ 8c^ -g- 4€- TPO ^"1*11^ i§-5.*\] ^ vivoW*\ 

ti^, ^1^, ZLSflHolt^. 

#4i£ -£^1 
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^ «r*}»^ *M4H ^ *r -frx]^7) 

^ 3l*HH ^^(cross-linking)^ <H<^ *r 5ft^ 
(homogeneity) 41 €-*fl3°l ^ 
u> cf* °l-§-*Hf ^°14. *\}3. £.1$. g ^-sfl 

i=. cjafl^s.^ ^iflsHl <3}SjH (modification)^^. t^S^r ^ 
»«■. 48*0 0 Jr^ ^ 71^1 £ «31M: ja^. 

-ls)i+, ^sHS ^^-» *r *W13L» -f-*JH *H3^ <r $X°-*3- 

71 «H^t|.. 

^(efficacy)* ^lfe l-*f|fe 7fl^}*l ^fAS^ jzj-^ojs} S 
^-71 Jl o)l* s-ig, AmgenA>S.^-El 7 fl*€ NESP(*1^-*1M. 6, 586, 39851)3 

afl^-o.^ o^sl is) ^%=o] S£M8*fe <^€*1 ^V&^T 

14> AjE)^ J^-g. &#X\?}7] fl« ^5- f^l^ o)^fg oVnli^Xj- 
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3 ^^--e# 0 l 7flAlsH ojc|-: (l) Pl^-s-s]^ *|1 5,457,089^-^1 ^^S-^ol el] 

=^-§-*)l ^ 71 ^SfH ^Bl^iolofl^oi ^I-s^aI 1-ol^olAl^l 

^lel^SioHm ( 2 ) ^1^^ *ll 02/077034Jl-A>^7ll ^f-^^^o. ^ igo^o. 

# #o]7l ^isfH T-^15L #<S£°H?1 t^o}^ ^olSfl; ( 3 ) -^IS-S^iL 

»1 99/57147S-A>^ TP0 #^£1 7^ 151*1*1) It-*** 

i^Kr TP0 ^^Hl 115^^ °H^°J #^<tr^r 3*1, 6}37l\i iE^ El^A]^ 

3, Hfii^li^ €°1*H; ^ (4) Pl^^^-i A 6,136,563s ^ 6,022,711^-18, 

22, 25, 26, 29, 65, 168 ^ 174^1^1 o^l ^a]- eq ^^^^.S. ^l^S. Jl^°1 ^7>€ ^ 

i5> ^4, ^H^l €3Hr ji3*r*l S^jz. i&x} Jl^ 7fl^d 

41«fl^ ^r*^^! €<*1€ (altered) 33Hth n*eH =i ^51 ^ ^*l7> *r 

^sfl^Ml ^tKCasadevall et al. N. Eng. J. Med. 2002 , 346:469). 

16> lt)-BM, ^ 71^^ S^^-g-^- M-^-vfl^. 7fl^H 

it> *V ^JLiM, ^ ^-Br ^-8-5*0, sl^H SL^r 7l^a|- ^e)^ 2^ t+^^fl 
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DNA» *fl ^-tb^. 

3> cf-g. ^og^, ^-Ml, 71^4 4^-*H S^-g-i: 

S^^m DNA7> ^Bjofl ^7}^>7fl <^^€ 7flS^ ^ 
o> g: 4^ ^-^ o.^, .g. ^-Ml, e)^>= Si^r 71^4 ;t^-«H ^^-g-* 

3*3 *Hr DNA7> ^E^l ^7>^>7fl ^ 3^ ^ 

:i> £ 4= ^og^ ^ Tg-T^ JE^r 7l^3f S^^-§-* 

jS*3*Rr DNA7> ^bH ^71-^^-7)1 T-flSt ^ ^3. Hl^r ^#<3€ ^ 

^/lUt yfl^>3i, o] tifl<£!-jL^ ^-71 ^Sj^ ^°1*H-I- £r3*Hr ^31* # 

22> S ^£-3^, ^- ^-g-*H, 5}#JE. 71^4 S^^-g-^- 

^ ^Ml^-Sis. ^-§-3^ 5E.^-*Hr *fl^4. 
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'<4> A: inq-vl; B: o}i4B^; C: Al^Sl ; 

J5> D: ^sfH^; E: F: 

26> Q: H: I: o]^s.a1; R: L: fl«4l; 

M: *fl*q.2.\l; N: P: ^.tr^l; Q: 

28> r: o>s 7 ]\i; S: >fl€; T: 2^1^; V: 

29> w: H^S^h; Y: Z: 

^ tVc^-. c^l» F48V^ #7] 48 Sfl^Hr ^ 

^(wild type) N-^^fM^ ofl?J (numbered) ?Hi=r. 

s^^-g-^r M-^nm si^i, ^-71 ^-g-^ii, ^ 
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°)]» -1-^, TPO^ 131^4 6>n]ir.X}-ol ^^Vl 0 l i£^o.3. TPO €°l*(l^r 

TP0-[F131V]S. S7l^xq-. 
2> t^a-H*) S^-g-"^, t^-AfliS. o^o^ ^afliflofl-H ^o^x+fe. <^ 

3 7}*] ^<H4£4 -ft-iE^T^, oj^o] o. 7 l^ O.S. ^SqSL-Sf- 

:3> £r ^-MI^H-M 3E.^n^l (S^ 3H*Vfe £^1^1)" 0 1^:, ^-§-^11, 

2^r 7l^3if £^*Hr ^*8*Kr IH^C^. £*H*1)* °13tr 5=*H 

34> ^-g-Sfl, Sl^>£. 5Efe 7l^^l S^-g^ q-^ifl^ tfl 

*H 6 MJ$ ^ ^7>^ ^(hydrophobic force) ^ SX^ €°1*0 

3.0^1^ tijr^H, «l^olJl ^a}^§- 7}Q o}v)±#SL3., 

€ ^-§-^1, Sfe 71^4 m^fe ^ (pocket )°1 S^^lTfl 
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£E^r 3*V ?S1 <3^S: ^1^71 t^ofl #«M<q 71^ *|-*lH*r 71^ o^-g; 

*1 ^^-(Argos, EMBO J. 1989, Vol.8, P 779-85). 3 ^>7>, °1 ^ ^^^1 ^ 

7>^^r t\*r ^>^7fl ^rf. ttfej-^, <^tt|tb #^°1 ^"fr^ 2:^^-§- 
^ i+E}-ifl7l ^)«flA^ ^-g-Sfl, e]?>^ S^r 7l^3f ^^-tflo^ o} 

^-71 ^E}%^ S^^-g-^ ^(efficacy)* ^WzJ ^ ^ , 

6. £ t=. ^6)] ixj-s). ^ol^ ^ ^.o)^ S^f- i^"^}. 

7V^3^SHH NK ^li^l^i FcYRHIa(CD16) ^^iHH ^3^3. 

^o.JL M-^^l^t-lKpolymorphism), <>1^ 31 >i <U e^H^l Fc^MH^ ^ 

i^o] <*3s\.s\o] zi 7]^-^ ^IcflS. SLECsysteraic lupus erythematosus)^^- 

Q% Sfoo] ^•o>^l7fl A>^ol4(Ji aiming Wu et al . J. Clin. Invest. 1997, 

Vol.100, pl059-70). 




^ 2004/5/6 



°H tb^fe ^ AHS^Kl. ^H^VS! ^-§-*fl, 33" ^-(adhesion 

molecules), *W Sl*KTNF) ^-M. S^, *r-g-*fl 3 3. ^1 7]i-W| t *I)S.7K! *r-Ml, ?1 

B|- 41 3E. 7}-g-^ el^>= -f-o] i^rf. A>o]^7]-^ °]^3. &^$r $-8: <4 

tJx}^ CNTFCcytoneurotrophic factor), GRHCgrowth hormone) , IL-1, IL-lRa( inter leukin-1 
receptor antagonist), placental lactogen(PL), cardioliphin, IL-2, IL-3, IL-4, IL-5, 
IL-6, IL-7, IL-10, IL-12, IL-17, TNFCtumor necrosis factor), TGF( trans forming growth 
factor), IFN( interferon), GM-CSF( granulocyte-monocyte colony stimulating factor), 
G-CSF(granulocyte colony stimulating factor), EPO(erythropoietin) , TPOCthrombopoiet in) , 
M-CSF(monocyte colony stimulating factor), LIF( leukemia inhibitory factor), 
OSM(oncostatin-M), SCF(stem cell factor), HGFChepatocyte growth factor), FGF( fibroblast 
growth factor), £ IGF( insulin-like growth factor) ^trt^. X[o)^}^] ^-g-sflfe- 

tr^Tr q#3L*& ^-8-^KGHR), IL-13R, IL-1R, IL-2R, IL-3R, 

IL-4R, IL-5R, IL-6R, IL-7R, IL-9R, IL-15R, TNFR, TGFR, IFNRH , I FN- y R a -3), IFN- y R 
p-3fl). ^l^^l^r- a R, -p R ^ -y R, GM-CSFR, G-CSFR, EPOR, dpi, gpl30, Fas(Apo 1) ^f- 
5L^-tr4- ns.?}®. *r-8-*l]£l °fl^r CCR1, CXCR1-4* « ^ ^-§-*fl 3-3.4] ^1^1 

^1 *fl3.^ TrkA, TrkB, TrkC, Hrk, REK7, Rse/Tyro-3, #415. ^ Sl*> R, ^ 
# R, Flt-l°l if-^tr. t}€- jftg. ^13.^- CD2, CD4, CD5, CD6, CD22, 

CD27, CD28, CD30, CD31, CD40, CD44, CD100, CD137, CD150, LAG-3, B7, B61, P-tt^, 
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CTLA-4, I COS, ICAM-1, JiSfl R-2(CD21), IgER, gp-1, a2-p}aSfSf!l ^-g-*l]-<?! 

^ ^ <£3*| l^-s). 4 A>ois.7>*l*l-tf sfl^ ^-g-sflsq. ^frKr 

iM M-^i^- IL-2^1 ^-Ml^ pSSt^ ^-g-^sq- ^s"H=- i+^oIjI, M-id^r IL-2^ ^ 

-Ml^ p75#4 <r-8-*fl^ 4*1^ ^-Ml** ^(Fernando 

Bazan, Science J. 1992, Vol.257, p410-2). ^MS.?]-*?}^ s.-fi-<>| ^ofl 

40> #7l A>o]S.7>^14 ^Bfl^ ^iBl^ll^ ^rtt ^ ^H^aV *\<£ 

10-44#*H tfl^Hr ^(A-^sJ- uMd)°l «fltg- ^-g-Sfl<4 ^^Kr^l &<^Kf £n|)°l 

^ ^ •y^m ^w-. 

<>l!-8r S-^r- 47fl^1 <£s|- M-^i-i- 5L^Kr ^-^^r 7>^J1 , 47fl^ ^-Br N- 
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D- ^ A-"Sr^- q-Aio] *SHM|$f ^^r^fl 3H*rfe J£*ll «5l°.3. <£e\z\ 9X^r. (Fernando Bazan, 
Immunology today, 1990, Vol.11 p350-4, The Cytokine Facts Book, 1994, pl04-247). 4-M-Ai 
^ ^7\A ±.$r ThQA M-S* 207fl^ o>u]^o.s. o^o^ $X£-*\, 

A}o-| S7 >^l^ oVnl^AJ: -frA}^ ^O.t+, o]^ 3)1^^^ 7}X|jL Sitf. 

^o_S. 5q«rX|5q^. tfl-^ <r**H *fl*H °>-*«8 4^ ^7r3l ^ a}o1jl7><?1 £.e* 

^3*1 I^ItII *fl-S-<*fl sfl^eHd^-i- ^.2.3. *m*Kr ?H «>^w 

b<*M 0) 7M»H ^*ltb JM^SrVHi^r #^-2-3 *l«i|Sa-a: ^ 'tMMI^ ?i^ o i ^ 

^-ofl ^aj-fc ^ M-Ai^ ^Ajofl 7 >^(£la^Ai +1 $1*1, £ lb^lAi Sfl^Kr) 
P]^A> yflcg Ol-g-^ Tj^m ^7l <&4 M-Ai^ ^Aj^ ^ . 

^^ 0 ll 5*0 $ii=f(Creighton, Proteins: Structures and Molecular 

Principles, W.H. Freeman and Co., NY (1983)). tfls^^l £.3.*! tb^s)^ ^ 



^^03005 1846 

a>q*|i& ob^I HLfe JUSfltf ^ F-MOC T-BOC S^iHM 5L^€ ^(Chemical 

Approaches to the Synthesis of Peptides and Proteins, Williams et al . , Eds., CRC Press, 
Boca Raton Florida, (1997); A Practical Approach, Atherton & Sheppard, Eds., IRL Press, 
Oxford, England, (1989)). 

o]^ ^ ^^r, #^23 ^Hl* 3*3 *Hr DNA ^-8: *M*rfe if-tH}. 

o^tb DNA o>^^ J2^*Hr DNA *fl^* *r d l* 

^*>7fl i^*Kr DNA *i<iM: *13 

(site-directed mutagenesis)^ 3*^^41 <fl« ^ 

€*Vc- DNA ^Mltr^K 

.5> T^ofl tt}-- S^Hr DNA ^tift? ^-6: ^ WB« 

^o-)4. ^ 3-13^ ^o]^# DNA a^^ *Bl3i^T-#ell^s. t^7lf A>-g- 

«^ofl ^-A^ - o]<4 ^ ^31^tSl]iEl£^ ^*Kr ^ 

« ^o^l^ oHH} A^* 71*3. *rtf*l*r>llfe Afl2^ ««|* €*1*H7> ^ 

^3 ^(degenerate), *r*l^°l 17fl ^ofl ^ 

^ oirf. €<>"l*)l» i^*Kr ^3 DNA a^o] ^fi* , 

o]#^ S.^ ^r*Hr 3^3. ^^^f. 

:46> .g. *Jr^6\] ttj-^- #o"|*|]«- JS^Hr DNA ^ t^r *J3l iS^Kr DNA 
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DNA a^o] Ajjr 33 ^*fl N-^tf *^iL\i* JE^Kr 

^3 *>3i, X\<&6\ A>-g-Sl^ ?H wV^^. 

t> ol^Tfl DNA ^<l£r °] DNA ^"S^l ^^V^^Ml ^^^^(operatively linked) =l DNA 

^^l-i- S^-sV^- *J-v+ 31-^ n ol^-^l 2:^ ^(expression control sequence)^- 

^^a-^h, tg^^sii m^'a^* dna ^^tr *n*i 

o.^ S a^ DNA -R-g-tb ^1^7> SI 71 4^1 € ^ fl°1°> 

^HMIS. tflS -fr^* *r &°1 0 > *K1^ ^fl» <t&^ t^I^H^ 

^ qTZ\6ft ^ 7 >^>7fl o^S]^ ^AJ^ DNA ^ ^ 

E]i=. ^ 7fl^ ^ ZL^ DNA7> ^€ ^ ^-^^Hl ^r^r 

^o], ^^ISoflAi ^^^<g€ ft&xW ^ ^°l7l ^«fl^^, ^ -B-^>7> 

^ ^ vfloflAi 71^ ^> ^ n^r Alt^ ^7V¥*»fl ^^^^ 

ttcf. w>^-3l^7im 2:^ ^ -B-^^» >«-a- ^ *W ^ 7 A A 1^ 
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(30051846 *^ W. 2004/5/6 

(replication)^ &>] Sftfe ^ 2*^ ^ 7 > ^ 

> #7l A£$k ^ ^sH^i ^>-g-€ (expression control 

sequence)" * ^ *s»<^M^ TO* ^ «=>1^ ^ 1«* *W. 

zj-zJ-SJ ^-^ fB]|^olc§ s^^-fe ^l^l 3 (native) ^ 

(foreign) 0 ^ ^ Sftth ^<lHm °H ^R^^ oM*!*. ^ A i^> 

^cfl^sj- Al<i, H-S-^bM ^(propeptide) ^1, ^^2-^, SUSW (enhancer) ^ 
(upstream) *\*. *\=V* *\S£ « ^ 

,o> a t}-g- -§-<>) "2j-^7Fr*r7ll <34€(operably linked)" ^ ^ ^ 

«|3. m& ^» ^1*4. <>ia* **K4* ^> «*!*>7> 

°a *r <« ^^(pre-sequence) HLtt 3 3 (leader )7 r * 

tfl^o] 7 r ^tr SlWfi ^ ^7>^>7fl ^<>ltr. « 

^og, "^7>^>7fl <^^€" DNA 3^ 3^ 3 

^>JI 3*3 H.^|«a ^*1)*Kr 3^ ^l^r- ^M", (enhancer )fe 
7> &r}. o]s *\<&4\ <&^£r ^lltb Si 
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i*]ofl rcj-s. ^ -§-21 51 Tf#el]^.B}-ol^ (oligonucleotide adaptor) ^(linker) 

SV40, ^ -n-r-^H^^, 6 Hl^w>o]5l>;, oy^i^-^^: v}o] e}>i(adeno-associ at ed virus) , 

ofl A )._g.^ ^ ^ ^bH^t P ET, pRSET, pBluescript, pGEX2T, pUC^e) , col El, 

<£3l*V-§-l, PBR322, P MB9 g <>1«^ ^o) o) . ^SH^ 3* ^ & 

fe #5^-, ^o] jit* ^ ^« ^ €^^1^, XgtlO^I- Xgtll, 

NM9893}- ^ *fl-f cf^tr ^ ^4(phage lambda) <>iM€ ^ *r*l DNA, ^ 

M134 ^e^B^ #^7>^ DNA 4*1^ 7^ ^ DNA ^7} aW^. i£ ^li^l 

2p fci^lEL « ^ -fr5^H4. ^ PVL 941 

•14. 

« s€ aim- aw*. atfMM ^H^r, 1» *<H. SV40 2 ^ ^ 

^}ol^^c, u] 5 ^t, lac ^l^S. trp a]^, TAC SL^r TRC T3 $ 

T7 asse]*, a}.*] aj-t}-^ 
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Pho5, JL5L g €«H15. ^ 41 ^ °1«4 «H3^ 

*#*}4 2:^*Hr tfB^ tM§4 -B-^ tHfr Ai<i, $ o]^ 2: 

^-o] 5£1g-^4. T7 RNA l-BH^MI ES£t] OlO^r °1 . «sW«1H ^^^HS-* 

s ^^o. * DNA *Hfe °B-t- ^ 

^H^Ji.*W4^. Jis.^ ^ ^*14 *L*| ^ €^ l^M^s 

4(SF9)4 Q± 41, CHO $ *Ph^ 414 2* 41, COS 1, COS 7, BSC 1, BSC 
40 £ BMT 104 ^ *>*37> zl^ ^^ol All, « S^tifl^ 41 £ 4l«°l 

1^€4. ^ >8^sfl4fe °1. £ «K^i^ 45", ^ 

31 s^«fl°^ l-fr-^-i- 4l« d l 1^4. 
54> ^€^^r ^ ^^^r Davis et al., Basic Methods in Molecular Biology(1986) ^ 

Sambrook et al . , Basic Methods in Molecular Biology^ 4* 71**1 «! ^ *13*H ^ 
€ »^<*] *r * 4* ^"I4» S^Kr DNA 

*m* ^iia 3<a*Hr4 «fl* ^ i^h 

H ^^^i^:(calcium 
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phosphate transfection) , DEAE-^S^: ^^^€(DAEA-dextran mediated 
transfection), o^Ctransvection) , (microinjection) , *l€-*fl7fl *§^&Q 

(cationic 1 ipid-mediated transfection), ^7l^-§-(electroporation) , ^^S-^ 
(transduction), ia^ sL^(scrape loading), ^ (ballistic introduction) ^ 

^(infection) SL^tr 1 ^. 

***| ^ A ^ * ^ 

xg-^fl ^E)6fl o^tfl oj-s^ o|« *>5^ ^ ^^«H°>^ 

*<^, ^tfl^ S^7>^ ^ ^ DNA *\<&s*4\ ^. ^1 7 >^ & 

JE.» |«}H^1 #^(f0ld)% ^ ^ « HL^T *fl<# 3giL2:£, Tf#Sfl^ol- 
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317HH ^s- ^ tflfl-a. 401a t-^a. «r<H ^tf* ^ $14. «fl°^ 

\+4. wfl^l^ ^33^ ^^VS.^ 7>^Jl 2^3 (<W American 

Type Culture Collection^ 4^ *fla* ^ SW. S<M*|3. 4 

fet^, zi^^r ^^(lysate)^-S.^-^ *r 

* a^^^olH.^ «<HH ^*1H ^ ^1* 

^ o 1S Ai oH^ll>, 4l4J*3. 3ife *** £ 

5=(<« ^-2-^- -M°lH SDS-PAGE ^ 

^-§- **IH ^ 5514. 

■fr^r^ S-tf** ^^tr^. 

59> £ ^<2} ^1^3 2:^*41 *V8-*lfe *fl*f ^°HH *-* A r-§-5m <M, ^-2:^1 * 

3L«"*M M^^S "^^^S- W ^ * **** 
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*1 5L^€4. 

i> .a. ot^^ -=-34^f ^ SHr ^3*1 J §" 

^sq, ^<L3. JM* ^ fla. -8-^, ^~ 

s ^ $14. -M "4^" ^*>, *H. - 7 <^> 

#*Hfl, 43^. 34^, 3^ « ^\ Sife ^ 5L4 

^4. 

i> 4 #1^4, * 43^*1 fl« -M.2.3. *flS« ^ 

o^4. 4^4711^, 4^: -§-^(Hank' s solution), "%7\ -%r°A (Ringer' s solution) # 
o.s. <9*r4 ^ 3^ ^ (injection) 

jfl - ^7>^ ^ &4. mat* ^ W 

*|(oily injection suspension)^ 3 TO -M SLfe 47lf-4 ^ 4«<K> 5 

^ ofl^ ^eflolH, Be|#Bl44 0 l^ ^5E#4 ^ ^ *l y <K> ^1^1^* aTO**. 

^o]^^ til^l^ 4^1^ -g-e)^ (polycat ionic amino polymers)S. -£4*11 -3-4 4-§-^ *r 
&4. "g^isL, ^4^£ 44#^ -§-Sfl51» ^7M7l31 Jl^-i^ -g-^ ^1^471 34 

4 $>3SM| 3=fe 4^1 » 4-§-4 «r &4. 
:62> ^-xg4 4^34 4^14^ 15 ^4-§- ^ -B-^ 44 0 -^^>l ^ 

-§- j«4 ^Bfl^ ^ $i4. ^4°-^^ ^^-tb ^-^1 ^*fl(<*ll, H-S 80) ^ ^ 
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^-S-A^ ^-S-S)^ S^r -M ^ ^> -§- 6 -^ S&fe ^^K*fl, 1,3- 

a^o] ^ o)d|« til 4 4^ *V8-« ^ sa^. « °H +S3fH^ 

s> <g*\ *fla« ^H]^} €3 ^tb <^^HI *a VA >» 

i4 > £.4*4 *hi*h *v-§-3^ -§-°i * * **** s ^ 

fee] ^-g-S)^ °H rfl^fl 7flAi t£^ *1JL Jl^» M-eHflfe ^"l^. 4 

^ *|SLflM -frJL** *^ <£^, ^M^, T^^li>, 

^.^i^ ** ^i sw^. <>m*jw *i* * 

# s.^ 0.01-1000 Mg/kg/4. ^ 0.1-500 jtig/kg/4. i~ 

100 ^g/kg/^S. Jf<^^. 

:65 > cl§>, £ ^ ^ tf4 ^7>7fl ±^ aHS^J, ^^jS- CNTF, EP0, F123L, G-CSF, 

GM-CSF, GRH, IL-2, IL-3, IL-4, 11-5, IL-6, IL-12p35, LPT, LIF, M-CSF, 0SM, PL, SCF, TP0 
of| tfl^H zfzj-^ ig^- S.pfl^lv(l 4^^^* 4^ £.3. 4-M-^i ^4 ^7>7^1 4i 



B&30051846 *^ 2004/5/6 

4* A>o-| £ 7}-o! ^ol^l» *f|^-^.. & ^-Br imn^r, tMI^-^S IFN- a2A, I FN- a 

2B, IFN-P, IFN-Y, IFN- a , IFN-T*fl tfl«H 5L$-*\ ^ * 

^1 ^l^t!: 

tg. jl^ <&*H3.*\. & tt-t *> 7 1 CNTF^ <>M 

1)^ 83#*A, 98*1*1), 119^*11, 152^*1) SL^ 178^1^8 ^^^\d^r ^ 
CNTF €<>1^; (2) *V$^ EPO^ oHi^V AJfcOHfciflS: 2)^ 138^*41, 142^*1) 
S.^ 148iM 3l^<£eKi-gr ^m-st EPO (3) Flt3L^ ^<t( 

A^Tais 3)^ 6^, 15^*fl, 81#*(|, 96^*0 SE-fe- 124«1^ ^^^^ ^©.3. *m^r 
Flt3L €ol*fl; (4) G-CSF^I ^H^J: ^(^I^JL 4)^ 12^*1), 86^*11, 116^, 

143^^1), 147^*(| 3^ 163^*i| ^^eH^S: 4^ G-CSF (5) 

GM-CSF^ gM^a> ^(a^^S- 5)^ 47#*i), 103^*11, 106^4, 113%l*fl HL^ 119^ 
^■Yl* GM-CSF (6) <=>M^ GRH^ a^(^^^s 6)^ 1# 

*A, 10««|, 3l€^, 44ifl*A, 97#*Q ( 139^, 146*1*11, 166^^1, 176*1*1] SEfe 191*i*i| sfl\l 
^.^0. GRH ^l^l; (7) o>^<8 IFN-Q2A51 <>H^ ^^(^11^ 7)^ 

27*1*1), 36*i*l|, 38»i*1|, 43*1*1), 47^, 64*i*1), 67*J*D, 84*i*l) , 123*1*1) S^r 151*1*1) *H 
^^-ej.^ ^0.3. IFN- a 2A €©l*il; (8) IFN-a2B^ ©Hlc/Sr 

8)^ 28^*1, 37*1*11, 39*i*l), 44*J*1| , 48*i*1|, 65*i*1) , 68^*8, 85*1*11, 124€*« 152*J 
*fl JM^d* *l^r IFN- a 2B €*>1*H: (9) IFN-p^l o}v]±# ^£(>H<t 

«i 31 9)^ 8*1*1), 38*1*11, 50*i*fl , 67*i*1], 70»J*1), lll^^fl 3=fe 154*1*1] J^^hM* ^ 
.9-3. ^mtb IFN-p (10) °>^*l IFN-y ^ ^lic^ ^(^^13: 10)^ 18*i*1|, 32 

iM, 55*i*11, 57^, 60^, 84^. 85^. 95^*fl 139^^1) s{)^^\i^r 
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IFN-y^°1^1; (ID °>48^3 IFN-a>^ 4 D 1^> ^(^I^S 1D^ 27^i^fl, 36^*11, 
38«1*(|, 65*1*11, 68^*1) , 124*1*11 153»i*i) sfl >i "^^i* i£Q<Lg. IFN-o> 

(12) <*M^ IFN-t^I o'Mi-a: 12)^ 8*i*1|, 39*1*11, 68»i*11, 71*1*11, 88*J*11, 

127*1*1], 156»i*1|, 157*1*11, 159*1*11 Hl^r 183*i*1| ^^^HM: ^^-S. IFN-t *!<>] 

(13) <>>^ IL-2^ o>Pli^XV 13)^ 42*1*11, 44*1*1), 78*1*11, 103*1*11, 117 

*1*11 lE^ 124*J*11 «<5Kq-\^8: ^€^-5. ^l^rtb IL-2 ^^1^1; (14) IL-3^ a>*li^> 

^lOHl*^ 14)^ 37*1*1, 61*i*il, 107«i^fl , 113*J*f| S^r 133*i*11 ^l^^ef^-i: ^^5. 

IL-3 *i<>l*)l; (15) °\*m IL-4^ 15)^ 33*i*1|, 45*J*fl , 55*1 

*11, 73*i*11, 82*1*11 112«i^fl ^l^e^M: ^-^^S. *l«r«r IL-4 (16) 

IL-5^1 ^It^ 16)^ 49*i*il, 69»i*i|, 96*i*fl HL^r 103*i*1| ^^^^ *> 

S-SlS IL-5 (17) °M}*§ IL-6^1 o>pl t A> ^K^^Sl 17)^ 73*J*i), 93*1 

*11, 104^i^fl , 124*1*1), 169*1*1] 2E^r 172*1*1] 31 \i ^sHd* ^^5- IL-6 €°1*H; 

(18) <>M^ IL-12p35^ o>p]^a> a^(a^^^ 18)^ 13»i*i], 39*1*11, 82*1*11, 96*1*1), 116 
*l*fl, 132*l*f|, 150*1*11, 166*1*1] HLfe 180*1*11 ^^Vl* ^<LS. IL-12p35 *!<>] 

(19) <>M9*8 LPT21 o>p1^av a^(a^^ 19)^ 41*1*1] 5E^r 91*1*1] sO^sHi^- 
ilS. LPT ^1*11; (20) *M3^ LIF^I aMii-Si ^€(^1^31 20)^ 41*1*1], 52*1*1], 

67*1*11, 70*1*11, 156*1*1] Hi^ 180^^fl ^I^hHM: LIF *i<>l*11; (21) <>H 

^ M-CSF^I <>Mi^V *iK*l<l*lJ[. 21)f- 35*1*11, 37*1*1], 54*1*1), 67*1*1], 91*1*1], 106*1*1), 
121*1*1), 135*1*1), 143*1*1), 255*l*f], 311*1*11, 439*1*11, 466*1*11 Hi 
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485*1*1) J^^Kl-i: ^l^rtb M-CSF ^1*11; (22) OSM^l o}v] A}<i(A| 

<t^:£. 22)^ 56^*1), 70^*fl, 160#*fl, 169^, 176^*11, S^r 184^1^ Jflld^Vi* 
3. ^lftV OSM (23) PL^I ^W^^LS. 23)^ lO^M, 3US*H , 44^ 

*1, 52*]*fl, 54*l*fl, 92^*41, 97^*11, 146^*1), 166^^1, 176^*1] Sife ^^^^ 
^^.S PL (24) ^1 XF^ o^l^AV A^(^^^i^ 24)^ 63^*1), 102^ 

*1), 110^*1 , 115*1*11, 116^1*0 , 119^*41, 126^^1, 129*1*11, 199*1*11, 205*1*1), 207*1*11 SL^r 
245*1*11 5fl^^Bf\i^ ^l^rtb SCF ^ (25) TPO^ o>^i,AV ^<t(^ 

<£#Sl 25)^ 46*i*fl, 131*1*1), 141*1*1), 186*1*1), 204*1*1), 240*1*1) S^r 286«i^fl ^fl^^\l 
•i: ^^.S. TPO «i<>l*i). 

67> JjLJ=cq jl^ <^Bfls.Al, a- DNA# ^1^4: (l) 0)^3 CNTF^ o>pl^Xj- ^ 

<1(.*| <gi£ J: 1)^ 83*1*1), 98*1*1), 119*1*11, 152*1 *D 178*1 *1| *| id tfSJ-Vl* *| 

CNTF S^«Hr DNA; (2) EPO^ oHic^ -H^H^Jt 2)^ 138*1*11, 

142*1*1) Sfe 148*1*1) ^ll^^s^^d^: t^AS. EPO *I°l*ll« 3.*$*}^ DNA; (3) 6 M!^i 

Flt3L£) ^1(^^31 3)^ 6*1 *1|, 15*1*11, 81*1 *1|, 96*1*8 SEfe 124*1*1] ^1^^ 

\i* f^A S ^^tt Flt3L «i<>l*H» a^fe DNA; (4) <>M^ G-CSF^ 4 D 1^> 
*!-£ 4)^ 12*31*1], 86*1*1], 116*1*11, 143*1*11, 147*l*i] H^r 163^i*fl 

G-CSF *I<>1*11» S^Rr DNA; (5) GM-CSFSl ^AJ. /^(A^iSS: 5)^ 47*1 

*1), 103*1*1) , 106*1 *1|, 113*1*1) 119*1*1) Bfl^^^d^- ^ 
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2.S. GM-CSF DNA; (6) GRH^ o>*li^]r ^(^iflSL 6)^ 1 

10*1*1, 31^^11, 44«i*i] , 97<d*(|, 139^*fl, 146Sl*l|, 166ifl*fl, 176^1^1 191^^1 ^ 

^^Md-i- Tgr&°_3_ GRH -S^*)-^- DNA; (7) ^MSH IFN-a2A^ a>p]i-£ 

K^t^J. 7)# 27«]*1), 36^*11, 38^*fl, 43»i*i), 47«i*i), 64*1*11, 67#*fl, 84«i^fl , 123*1*1] 
Stt 151»1*1| ^l^^el-va^: t?liS ^l*^ I FN- a 2A ^l^l* i2^Kr DNA; (8) <=>>^ 
IFN- a 2B-21 o>Pli^> *| "K^l 8)^ 28*1*1], 37*i*l], 39*1*1], 44*1*1), 48*1*1], 65*1*1], 

68*1*1 , 85*1*1] , 124*1*1] 152*1*1) ^l^e^* ^€-£-5. *l^t!r IFN- a 2B *l°l*ll» 51*3 

*fe DNA; (9) IFN-Jpsl oT-pI^ A^(A|<l^is 9)^ 8*1*1], 38*1*1], 50*1*1], 67*1*1], 

70*1*11 , 111*1 *1| S^r 154*1*1] sll^^sl-ido. i£^o. s ifn-P S^Hir DNA; 

(10) <>>^ IFN-y^I ^IW^S 10)^ 18*1*1], 32*1*1), 55*1*11, 57*1 *fl, 

60*1*1), 84*1*1), 85*1*11, 95*1*1) 139*1*11 IkQSLS. IFN- y *iol*)l» 

S^Kr DNA; (11) IFN-ffi^ o].p1^a> A^(A-l<i^^ 11)# 27*1*1), 36*1*1), 38*1*1), 

65*1*1], 68*1*1), 124*1*0 JEfe- i53*l*1| ^^^\d^- ^0.5. IFN-cd *1°1*]1# -2*3^ 

^ DNA; (12) IFN- x £\ <^M^ ^IH^Jl 12)^ 8*1*1), 39*1 *fl , 68*1*1], 71*1*1], 

88*1*1), 127*1*1) , 156*1*1], 157*1*1), 159*1*1] 5E^ 183*1*1| ^l^^etVi^: ^£.3- ^l^rtt 
IFN- t ^l^l* i2^*Hr DNA; (13) °}*m IL-2^1 *1 <l(*i 13)^ 42*1*1], 44 

*1*1|, 78*1*1], 103*1*1], 117*1*1) 124*1*1| 3^^^^^ t^l S SI** il-2 *io]« 

S^Hr DNA; (14) oHJ^ IL-3S1 o>p] t A> ^<i( 
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^il^-H 14)^ 37«d*fl, 61^*9, 107*1*11, 113*1*11 SE^ 133*i*l) *£&SL^ 
tb IL-3 *i°13]» i2*3*Hr DNA; (15) IL-4^ oV^i^ ^(a^^J: 15) # 33*J*i|, 

45*1*11, 55*i*il, 73*J*il, 82*J*1] S^r 112*J*fl ^l^eKi* ^SLS. *|«« IL-4 *do"|*ll« 
ia^SRf DNA; (16) *MJ^ IL-5^ o^l^ -H^H^JL 16)^ 49*i*l], 69^1^0, 96*i*fl 2. 

103>M ^l^sHd^ "Q-^SLS. IL-5 i^^Hr DNA; (17) <>V8^ IL-6^1 

o|-d1^aV ^(Ai<H3JL 17)^ 73*I*i], 93*i*l|, 104*1*11, 124*J*I) , 169*J*fl 2fe 172*1*11 sfl^ 
^T^^r ^°-g- IL-6 *l°l*lll- s^Hr DNA; (18) °\*m IL-12p35^ ^Mi-i} >H 

1*1:2. 18)^ 13*i*1|, 39*i*11, 82*i*l), 96*1*1) , 116*1*11, 132*1*H, 150*1*11, 166*1*11 SE 
fe- 180*1*1) sll^tel-Vi* I^JlS. S^ft IL-12p35 *a<*l*H* 3^*>fe DNA; (19) LPT 
^ 6>T3l^ ^(^l^ 19)^ 41*1*1) 2^ 91*1 *1| 4^^^* ^-2.5. LPT *I<>1 

i2^*Rr DNA; (20) LIF^ ^lic^ ^K^iSJ: 20)^ 41*l*fl, 52*1 *H , 

67*1*1), 70*1*11, 156*1*11 Sfe 180«i^fl ^I^Yi^: LIF irL^Kr 

DNA; (21) M-CSF^l oHi^> ^ <g(Ai Jr 2 1)^ 35*1*11, 37*1*11, 54*1*11, 67*1*1), 91 

*1*1|, 106*1*1), 121*1*1), 135*1*1), 143*1*1), 255*1*1) , 311*1*11, 439*1*11, 466*1*11 SE^- 485*1 
*ty j^^Yi-i- ^£.3. M-CSF *1°1*1]«- S^Vfe- DNA; (22) OSM^ ^li^l 

-MfcH^fl-S. 22)^ 56*1*1), 70*1*1), 160*1*1), 169*1*11, 176*1*11, 184*1*1) ^l^^Yd-i: 

^o_s. ^l^rtt OSM *i°]*(|* ia^tsKr DNA; (23) ^Hi^ PL^ 0}^^ a^(a^^J: 23)^ 
10*1*11, 31^1^0 , 44^*1), 52*1*11, 54*1*1), 92*1*11, 
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97^*1), 146^*4, 166^34, 176*M 191*1*!) 3|id«S:eJ-\l-g; PL ^o]^]§ 

3*3 *N=- DNA; (24) o>^t§ scpo^ o>p]^ a^C^^^J: 24)# 63^*11, 102^, 110^, 
115ifi*4|, 116^, 119^^1, 126^*1, 129^*41, 199#*j], 205#*fl, 207*1*1) £^ 245#*1) « 
tt^Hd* *«^a SCF SL**R=- DNA; $ (25) o>^ TPO o, o}n)±# a^( 

>H€^S 25)^ 46*1*1), 131*1*1), 141*1*1), 186*l*i|, 204*1*1), 240*1*1) 286*1*1) J^^e* 

Vi^r t^lS *m^r TPO *H*]]« a^fe DNA. 

a ^--#21 ^ ^>7l >fla^- ^ ^N* »1^^:(1) o)^ 

CNTF^ <>HlcA> A-^Ai^jr x)^ 8 3*1*1), 98*1*1|, 119*1*1) , 152*1 *4| 178*1*11 sfl^ 

sfVi* t?lAS CNTF a^Hr DNA7> *J)eH ^ 7 ]-^«|-7fl 7-1)2^- & 

^ ^B];. (2) o>aJ^ E po^ ofultA} A-^Ai^jr 2 )^ 138*1*11, 142*1*1) 3L±t 148*i*fl 

IkQSLS. x]Qizt EP0 3L*3*te DNA7> *$\B\*\) ^7>^§}7fl 7flS^- 

(3) o)^$ Flt3L^l o>til^A> A^(A^a1^: 3 )^ 6 ^^ ) 15iM. 81*1*1), 96*1*1| 
124*1*1) ^^^id* ^QSLsL Flt3L *H*ll# 51*3 DNA7]- sJ)eH 3j-^ 7 >^ 

*M1 ^flS^- ^ (4) G-CSF^ o>p]^a> A^(A^<g^^ 4)^ 12*1*1), 86 

116*1*11, 143*1*1), 147*1*1) 163*1*11 1^ ^^tb G-CSF ^<^1^1» 

S^Hr DNA7> «!}EH ^7>^^7l) <£^& 7fl3:^ ^ ^B] ; ( 5 ) 0)^3 GM-CSF^ 6}^^ 
^I^H^^ 5)^ 47*l*fl, 103*1*1], 106*1*1|, 113*1*1| 119«i^fl sfl^eHi-i- t^^S. 

GM-CSF *H*)1# iS^ 
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*Rr DNA7> «!]eHl ^7^1-711 *fl^ ^ (6) 0> ^^ GRR ^ ^<i( 

^it^S 6)^ l#*fl, 10i£*|], 31^*1], 44*1*1), 97»l*ll, 139^1^1 , 146^^), 166^^1) , 176^*1) 
HL^ 191^ n^^M^r t?lil GRH iS^tsHf- DNA7> ^7>^*> 

>fl afl^ (7) IFN-a2A^ o}u)^ 7)^ 27^*1), 36 

38#*fi, 43^341 , 47^, 64«i^, 67*1*1], 84«j*(|, 123«i*i) J£^r 151«i*l) J^^KiS- 
^ *J** IFN- a 2A 3*3 «Hr DNA7> t£|EH ^ 7 }^>t11 ^ 

(8) o)^$ IFN-a2B^ o^i^ ^(^^Jr 8 )^ 28"J*fl, 37^*1), 39^, 44^*1, 
48^, 65*M, 68^^(1, 85*1*11, 124*1 *fl 152*1*1) 4^^^ ^o_S. 

IFN- a 2B i2^Rr DNA7> «3]eH ^ 7 ]^.^ <g^^ ^ (g) 

IFN-£3 ofnl^A]- -q£(*|£$Jr 9)^ 8*i*l|, 38*j*fl, 50*1*1], 67*i*l|, 70*1*8, 111*1*1] IE 
^ 154*J*1] ^^^ef^d^. ^r^o.s IFN-p 3^*H=- DNA7> ei)EH ^^-^ 

»i *fl^ (10) o)^t§ IFN- y £| o>p]^a]- A)<g(^<g^J: i 0 )^ 18*1*11, 32 

55*1*1], 57*1*1], 60*1*1], 84*J*1|, 85*i*1], 95*1*1] SE^ 139*1*1) ^l^eKl^r #^J^ 
*J** IFN-y^ 0 1^]« i^*Kr DNA7> tfj^ofl 3j-^. 7 >^*>7fl *fl^- ^ (n) 

<>M9^ IFN-03^ ^IIW^I 11)^ 27*1*1], 36*1*1], 38*i*1|, 65*i*1), 68*i*fl, 124 

<d*1] 153*i*1) afl^^^- IFN-a> S^SRr DNA7> 2}- 

^l-^Tfl Tfe^- *^ iSjB|; (12) IFN- t ^ o>p1^aV ^(X^iflS: i 2 )^ 8 

*d*H, 39*j*l|, 68*i*1], 71*1 *1|, 88*J*1|, 
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127^*1), 156^*fl , 15713*1), 159^*1) SEfe 183«i^l ^SLS. IFN-x €°1 

5I^Hr DNA7> tf)EH ^ 7 >^>7ll ^S^- ^ «)Bl; (13) IL _2o} 

Ai<g(^<gB}jr 13)^ 42«i^|, 44«i^j, 78#*l|, 103^*1), 117^*41 5E^r 124«l*i] 

IL-2 i&^Rr DNA7> ^7>^^-7fl 7]] S^- ^ 

^jBl; (H) o>^^ IL _ 3 ^ oVcl^AV ^(^^jr 14)^ 37^*J) , 61Si*. 107*1*1], 113^ 
3L±r 133^*1) 5)]^^^^- #^0.5. IL-3 3.^}^ DNA7> tfjEH ^ 7 |.^]. 

Tfl aflS^ ^ (15) IL-4^ aMlc^l- a^(a^^J: 15)^ 33^ 45^ 

*A. 55^1^1, 73<£*)| , 82«i^ ^ 112*1*1] n^^M-jr ^&<LsL IL-4 ^ 

*}$r DNA7> ^7].-^ ^ yjj^. (16) IL _ 5 ^ o^^xj. 

^IH^S. 16)^ 49«}*1), 69«i*fl, 96«i^l £^ 103*1 *l| ^l^eKi^: t^AS 

IL-5 S^Rr DNA7> «J}eH ^7}^}7]) ^flS% ^ «3]B]; (17) 

IL-6^ oVnlicAf ^(^^Jr 17)^ 73*I*1|, 93*I*J|, 104«1*1|, 124*1*1], 169*1*1] 172*1 

^ ^^ej-i-^i- ^-^0.5. *|«-# IL-6 DNA7> mjE-H 

^S^- ^ ^E]; (18) o^tg IL-12p35^ ^I^a]- A-^^igJ: i8 )^ 13*1*1], 39*1*11, 82 
*!*]], 96*J*1|, 116*1*1), 132*j*fl, 150*J*1), 166*i*l] Sfe- 180*1*1] ^1^^:^^: ^SLS. 
& IL-12p35 *1°]3]1- \MA7} ^B\6\] ^ 7 >^^1 Jft^ ^ ; (19) o) 

49 «8 LPT^ o>d]^V ^<g(A^HiJ: 19)^ 41^^ £ - 91 ^^j sfl^^ia^. ^o.^ 
LPT S^SHr DNA7> *®*£\<q ^ 7 >^>7fl <£ 



109-31 



^^^^ 



'030051846 rtl . 

^7,}: 2004/5/6 

42* ^B); (20) *H8* Lipo^ A^C^^jt 20 )* 41**. 52**. 67 

<M. 70**fl, 156«i^) Sxr 180*1*1) ^0.3. *|«« LIF ^o^ m 

DNA7> ^E)d| ^7>^^7)1 (21) *im M-CSF^ 

21)* 35**fl, 37**i), 54**1], 67**fl, 91**, 106**, 121**, 135**, 143**, 
255**, 311**, 439**, 466** ^ 485** ***hW* ^ojg. *|««. M - CS F *o] 

m dna7> ^eh a^wwi *t** *na&* ^. (22) oM<8 0SM ^ bM 

icA> AUK*]*** 2 2)* 56**1), 70**1), 160**1), 169**1), 176**1), Slfc 184**1) afl^ 
M^LS *|«« OSM «o]ji|* a^Sfe DNA7> S)eH ^7>^t11 Tfla^J- «Jr 

« ^B]; (23) »>44 PL^I o>p lil A } - ^(A)^*^ 2 3)* 10**fl, 31**1), 44**1), 52**1), 
54**1), 92**1), 97**1), 146**11,166**11, 176**1] 191** ^«£i£)-*^ ^ o g *j 

««■ PL a*3*fe DNA7> *)BH ^7>^7fl cja* T-fl^ ^)Bl; (24) 

SCF^ oMicAV Ai^^^j: 24)* 63**, 102^, 110**fl, 115**, 116**, 119**, 
126**, 129**, 199**, 205**, 207** 245**1) J^^id* ^ojg. 

SCF «o]4« DNA7> *)bH ^ 7> - §>7ll ^ $ (25) o>ASt§ 

TP03 + 25)* 46**1), 131*1*8, 141**, 186**, 204**, 240** 

SLfc 286** *\M<£^^ t^S TP0 *°)$\m DNA7> *)i=H a^Br^ 
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130051846 

•a^).: 2004/5/6 

t% CNTF3) o H ^V 1)* 833*. 9834. 1193*. 1523*3 at 17WW „ 

» *« «n* afe (2) . M „ ^ aWjo ^ 

£ 2)* 1383*S, 1423*1 Sfe 1483*1 ^Utfe^* fSAS EPO TO** s g SVfe 

DNA7V ais)^ 3^ ^ ^ ^ afe ***** ^IX; 

(3) °)TO FltSL^ o Wjea *H Mttt 3 )* 63*1, 1534, 8134, 963*1 Sfe 1243 
1 »M««M* WAS. *|*« Flt3L DNA7> w 

4)* 1234, 8634, 11634, 14334, 14734 SEfc 163*1*11 4*^.** f^i 
a G-CSF TO4» a-asfe DNA7V a^o, ^H^H, aj a€ ^ ^ 

Efe TOSTO (5) » M * GM-CSF^ ^«(A)««i 5)* 4734, 

10334, 10644. 11S«*| Sfe 11934 4tf««Yl* tt8»l *)«« GM-CSF TO4» a* 
Sfc DNA7> «)B)0, to Hfe =WTO 4^4 

(6) «M«J GRH^ «Hi« HWHJt 6)* 134, 1034. 3134, 4434, 9734, 
13934, 14634, 16634, 17634 SEfe 191«^ 4>ilM3* TO<LS gg, 3^ 

* ^TOte DNA7> ajEto, ** 7 hhm sto to a^s. TO#3€ 

(7) o>TO !FN - a2Aaf *) ttW TOi 7)* 2734, 3644, 3834, 43 

«4. 4734, 6434, 6734, 8434, 12334 Sfe 15134 4tilM-3# f8«S *1TO 
IFN- a 2A DNA7> a^o,) e,^ ^ a)E)a 

2fe ««««« (8) IFN-a2B*) 8)* 2834, 373 

4, 3934, 4434, 4834, 6534, 6834, 853*1, 1243*11 Sfe 1523*1 I^TOU* * 
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IFN- a 2B «o)4* D NA7> ^eHI *^ 7 Hf*Ml 7fl5 ^ ^ *q 

E]S. ««««« ^M)5L; (9) o>pl t A> ^^(A^^jt 9) - 

8^, 38»i*fl, 50^^(1, 67Si^, 70^*1) , HUM I&tt 154^*1) ^^^^ ^ 0 g 

5 * ^Mi; (10) o>^ iFW- y ^l ofpl^v xmcx^igi 10)* 18S1*. 32# 

55^*3, 57#*%, 60^*1), 85iM. 95«i*|) SE^ 13913*4 ^^^vi* tSAS *1 

IFN-y^ol^^. DNA7> iS|eH 3^7^^^ 0^,3 ^ 

* 5&^r ^#<g^ *HM1S; (11) o>^^ ifn-q)^ o>pi t A> n)^ 27^i*i], 

36#*«, 38^*fl, 68««fl. 124ifl«4 SE^ 153341 ^Qj.^^ 

^HMlJE; (12) 0*4 q IFN _ tS] o>p}^ ^^(^^Tfljt 12)^ 8^*8, 39**, 68# 
71*1*1), 88^*8, 127^*1), 156^1^1, 157*1*1), 159^*1] E^- 183>£*J| 5)1 ^o. 
3. IFN-t 3<3*Kr DNA7> «Je^i ^.^-^tI] 
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30051846 rtl . 

^ 2004/5/6 

13)^ 4234. 44*}*}) , 781M, 103*1*1], U7M 124«J*ij sflvjo^^ ^o.^ 

IL-2 i^*Rr DNA7> *]BH 4^7>^^7^1 €«3 *fl 2 ^ tf^jg. *§^«: £^ 

^M]3L; (14) IL - 3 ^ xmw Wsl 14) * f 61 ^ f 10? 

113** 133«J*fl Mia IL-3 5l^R, D NA7> 

*H g** M ^#<?m ^fliE; (15) 

tg IL-4^ oHi,^ 15)* 331M, 45**11, 55**1, 73**1), 82**1) 2L^ n 2 * 

4 IL-4 *<«» DNA7> ^ 7> ^ >7|1 

*Batf tfj^s. ^^1^; (16) IL-5^ o>p 1v a> ^<g ( 

^l*^ 16)* 49**1), 69**8, 96**() SEfe 103**1) ^fli^* M*-S IL-5 * 

° ] ^* ^^ DNA7> *J)eH1 ^ 7Hf ^ **** ^^^}- 

- € *HM*! (17) IL-6^1 o>pli,A> ^^(^^ar 17)* 73^ 93^ i 0 4**j), 

124 ^^> 169 #*8 172**8 ^tfaj-id* t^S IL-6 ia^SRr DNA7> 

^jBjofl «Hf^ g*^ ^ **** T£*r ^#<?§£ ^AjJi; (18) c> 

-AS IL-12p35^ ol-p]^ ^K^igjr i 8)# 13 ^ f ( u 6 ^^ ( 

132 ^^> 150**fl, 166**1) JE^r lSO^i^fl 3)]^<£hKM- ^o.^ IL _ 12p35 ^oljfl* 3 

DNA7 > 2]-^7>^§}7j) 7fl 2 ^- ^ fl^S. tg^** JE^ ^#<*^ 

*3.; (19) «M« LPT^ ofnl^ a^a^j: i 9) - 41**8 91^ j^^id* ^ 

&°-£, LPT *°1 *))-!- =1^-5}!=- 
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•30051846 _ rt1 , 

^^1-: 2004/5/6 

DNA7> m^oi) ^7}**}*) to ^ 

(20) LIF^ o H ^> Af«(AItt M 20 )^ W , 52 ^ ^ § ^ § 

^ I80**fl 4tf rod* Lip ^j,, aflf(te DNA7> ^ 

* *** 42V M ^ MM ^ (21) ^ oM 

ic-a- ^H^I 21)* 35**1], 37**||, 54^, 67**1), 91**1), 106**1), 121**fl, 135* 
*H, 143**1), 255**1), 311**11, 439**1), 466^^ 485**1) ^^d* *«.°a *|* 

« M-CSF «ol4|* DM7> ^ 7> ^ >7]1 7fls ^ ^ ^ £ 

^MliE; (22) QSM^l o>n]^ ^(^^ 22) ^ 56 ^^ > 70 ^ 

160**1], 169**11, 176*1*11, lEfc 184**1) ^^d* ^ 0SM 

^HMliE; (23) o^tg PL ^ 0>Dlic<L> xjiKXJinai 23)# 10**1), 31**1. 44**11, 52**11, 
54**1), 92**fl, 97**11, 146**8, 166**1), 176**1] JE^ 191**1] s^^d* tSAi *) 
*«■ PL *o]^l» a^Sfe DM7> ^ 7> ^ M1 ^ tg^fl. 

2^ 34434 ^HMliE; (24) 0)^3 S CF^ ^1^> ^(A^a 24)# 63**11, 102**11 
, H0**11, 115**9, 116**1), 119**11, 126**1], 129**fl, 199**1), 205**1), 207**11 SEfe 
245**1) ^Hd^d* f!liS SCF *<>!« a**** DNA7> ^ofl ^7Br*}7ll * 

^ *8i* TO *44* Sfe 34**4 ^1^; $ (25) 0)44 tpo^I 

^ (A ^^ 25) ^ 46 ^. 131**1), 141**11, 186**1), 204**1), 240**fl 2Efe 286**1] * 
4W\i* TO*iL TP0 DNA7> ^ ^ 7 ^ M1 

TO 3^^$ 34#3€ 
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^ CNTF^ 1)^ 83*i*i), 98^^), 119^*1), 152#*{| 178^*1) sfl^ 

CNTF <£°l*f|-i- s^fe DNA7> *]eH) ^7Hr*}7fl 
D^#<3€ ^HMlJE* n<$*}-Z, o) aflo^^y^ ^ 
-g-el ^l^Kr i^-tb ^-71 ^h«fl^ *H*)jo] ^3^; (2) o>^i§ E po^ o}v) 

icA> Ai<g(^^wjj 1 138^*1) , 142«i^fl Sfe 148*1*1) ^1^^-^^ ^o_s. *mtV EPO 

J^Rr DNA7> ^ 7 >^>7fl ^ 5Efe ^ 

#<3€ afl°^>^L, <>] Bfl^#5-^ #7l €°l*fl« £b] ^^1^ SL 

^ ^"71 ^J}^ afla^; (3) °lF*m Flt3L5l o].d1^a> ^<g(A^^j: 3)^ 

6*1*11, 15*1*11, 81*1*11, 96*i*f] 124*i*1) 2|] \i ^^KM: ^^.S 2\&$t Flt3L ^ol^]^. 

S^Hr DNA7> ^jE^l ^7].^^] ^ *§^% *8^#<g€ ^ 

Bfl^V^l, wfl^#^El #7] ^-e) ^-71 

^^1^^ (4) oj^tg g-CSF^ 4)^ 12^, 86»}*fl 

. 116^^, 143 «]*}), 147*i*1) 163*1*1] ^^^sj-vl* ^€^5. ^1^^ G-CSF ^l^l* =7 

^SRr DNA7> ^)E^l ^7>^>7ll ^S^" «1E^ SE^r ^#<*^ ^ 

tifl^V^l, °1 Wfl^iM^ ^71 T£*J\Z} ^oj^m £.3 ^74]§ i^-^V #7] 

*l°l*ll^ *lla&«J-*3; (5) GM-CSF^ ^K^il^ 5)^ 47*1*1|, 103*i 

106*i*1], 113*i*lj HL^ 119*1*11 sfl^Hhd^: ^m^V GM-CSF *i°l*)l» ia^SRr 

DNA7> ^E^] 3.^.7].- s>7fl 7]]^ ^ ^E]S. ^^[^ ^^^^ -JHMli!- 

^<=>1^51 ( 6 ) o>a 3 ^ GRH^I <^M^> ^tH^^J: 6)# 1^, lO^^fl, 31^^, 
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44^*f|, 97#*||, 139^*1), 146«i^, 166^*1], 176^*11 5E^ 191«i^ ^^^^^ ^-^o. s ^ 
^ GRH S°l*f|« DNA7> *!)eH ^7>^>7ll ^flS^- ^ 1$^^ tg^zg- 

Sfe ^HMli* n<#f>}31, O) tiflO^Jg.^ ^v 7 i ttH^-g. «e) ^*Rr 

^1* *|]3^; (7) o>^ IFN-a2A3 <>M^ ^ ^ 

it 7)# 27*1*1), 36*1*11, 38^*1), 43^*fl, 47#*fl, 64**, 67^*1), 84#*fl, 123*1*1) SEfe 151 

^ **^3. IFN- a 2A ^ol^l- DNA7> ^RfSM] 

<3*t£ 1W Site «SMM|i§ mWi, o] yflo^^^ 

-8-71 «o]4|)* ^ ^l*Hr ^7jl« ^-7] «o]*|)£| (8) °>J« 

m IFN- a 2B^) o>nl^ 8)f , 2 8*1*I), 37**, 39«}*|], 44*1*1!, 48«i^ , 

65*1*11, 68*1*1), 85*1*1), 124*1*1) 152*l*fl *|«« IFN- a 2B 
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#^ 2004/5/6 



^ ^7} 3°l*llS ^ **«H=- s.^ ^o]^^) (9) 

IFN-03 o^^av ^(a-^JL 9) ^ 38 ^^ )j ^ _ ^ 

*fl 154«i^| JM*h*Hd* f!lo S ^3.3. ifn-13 ^ol^* s^fc. DNA7> a^*, ^ 

^3 7fl^ 3« a^ii. yfl^ji, o) tifl oj: 

(10) *HJ* IFN-y^ o>p]^a> ^(^^jr 10)^ 32*1*1), 55#*fl , 57^, 

60*1*1], 84iM, 85^*1), 95*1*1) JE^ 139«i^fl ^^^Vl# *133 IFN- Y 

5^3 *fe DNA7f tf)E)of] ^7f^^>7fl aJiE^ t£^ ^#0*3 ^ 

Wfl^i, *1 Wfl^^Ei #71 ^O]^]^- «^ ^^Hr Iff #7] 

3^ 3°l*l|3| (11) o>^ IFN-O)^ o>d1^a> ^^(a^hJJ: ii)^ 27*1*1), 36 

. >a*A, 38*i*l|, 65*1*1), 68*1*)], 124*1*11 153*1*1] J^^Yl* t?lAS *133 IFN-o> 

ia^sHr DNA» 3E#«Hf Tfls^- 3^ s^ig. 3333 *§3#<*3 ^^^|if 

tifl^fjl, o] Wflo^^B] cf^^ 3°l*fl« «ej sg^^fe cf^) # 3.3.3 

^ol^fl^ afl^j-ig; (12 ) IFN-T^ oH^aj. ^(^^jr 12)^ 8«4. 39«i^fl, 68*1 

*1), 71*1*1], 88*1*1), 127*1*1], 156*1*1), 157*1*1], 159*l*i) SEfe 183*1*1) ^1^^^ 33_<L 
I FN- t *i°l*l]«- iS^tsHf DNA7> ti)E]6|) ^7>^l-7fl 3 ^3 ^2-^- 33 aj)^ 

^lMl*Hr 3£^-3- 3«lj3 ^ol^flo) 
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2004/5/6 

(13) o>^ IL _ 2£1 AJ^^^jt 13)* 42«i^, 44<M, 78<d*fl, 103*1 

u-nz* 3L±= 124<d*8 ^03. IL _ 2 ^ 0 ^ # TMA7} 

<* ^ a ^ tg^*^ ^^) lf ^<$*}JL, 

^<Hh (14) o^tg IL _ 3 o} o>n lil ^ a^a^s 14)* 37»l*fl, 61**.- 107^, 113*1*1) 
^ 133 ^ ^SLsL ^m^t IL-3 €°l*f|« DNA7> «q ^ of ^ 7 >^ 

*MI «SS *|Ej3. SEfe tggg.^ *HM|» iflWs. °1 ti|<9* £ 

(15) o^tg iL-4<q 15) ^ 33*^ f 

1121M 4*tfSHd* IL-4 €°1*H« S xg^ DNA7> ^ 7>¥ ^ 

3 *7l ^o]^)] # -g-s) &4« £M ^ojsflo} (16) 

IL-5^ o}p) t ^ AUKXffcfljfc 16)* 49^*A, 69^*1), 96^*11 a* 103^ 

Yi* ^JlsL IL-5 a^^Rr DNA7> *|BH ^7]^^ ^ 

M«* S ^ ^MMl5L» lflWa, o] Hfl^^El ^ 0 ]^i 

» ^-7] «o]^ ^S^; (17) o>4* IL _ 6 o} 6>Pli& 

^ ^t^i^^S 17)* 73*1*1], 93ifl«( f 104*1*11, 124*1*1), 169*i*J| SL*r 172*1*1) «|^tt^Vl 

# ifr^ IL-6 S^SHr DNA 
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2004/5/6 



(18) ©Hj* IL-12p35^ ^(^oj^jr i 8 )^ 13$*, 39*1*1), 82 

96*3*1, 116*1*1], 132«1*1|, 150*31*11, 166*1*1| S^- 180*1*1) sfl^BKM- m^o.^. 
tb IL-12p35 iS^*Hr DNA7> ^B\<*\) ^ 7 >^§>7fl *flS^- ^ nq^s. 

€■ *§aJ#<g^ ^f^l^t afl^Kn, °1 *H<$#3.J^ ^-71 go]*|e «3 3^ 

#31* 3L^tb -8-7] ^2:^; (19) ©M!^ LPT^ o^i^x]. ^^(A^^iflJt 

19)^ 41*j*|] SL^ 9l«l*f) ^ll^^e}^ ^0.3. LPT DNA7} «]Ei 

°fl ^7>^^|-7ll ^ 3^ ^#*J^ Hfl^fjl, 

(20) LIF^ <>Hi^> a^(a^^s 20)^ 41*1*1), 52*1*1), 67*1*1), 70*1*1), 

156*1*1) 180*1*1) sfl^eHi-g- ^£.3. ^l^tb LIF Si°iafl* DNA7> tf|BH ^ 

*7>^^]-7fl ^ iS)E}3 afl^Val, o] Hfl 

<##3^-Bl -S-71 *H3l* ^*ll*Hr #7))* ^"71 #ol*flo] 

*j; (21) ©M^ M-CSF^ c>p1^av ^(X^iga: 21)^ 35*1*1), 37*1*1), 54*1*1), 67*1*1), 91 

***1|, 106*1*1), 121*1*1], 135*1 *1|, 143*1*}], 255*1*1), 311*1*1), 439*1 *1|, 466*1*1) 485*1 

*fl ^^^Vi-g- ^flJLS M-CSF SiolSlM- JS^Kr DNA7} *S)eH z^H^Tfl ©J^ 
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*3:W; (22) o>^tg OSM^ o>nlii4 AUK^SUfc 22 )^ 56*4, 70iM . 
160^*1), 169^*B, 176^ f 184^ ^SLS. 0 SM «<>14|* S xg^ 

« 42*4; (23) pl^ oHi^ AUKXUna:* 23)^ 10^*8, 3UM. 44*H 

*H, 52^^, 54^*1], 92*1*1], 97*1*1], 146^*8, 166^^, 176*1*« SL^ 191^*8 31^^^ 
t?! - S PL 3*3 *fc DNA71- ^1=H ^^i^Tfl ^ 

^ ^^llt «fl^31, o] Hfl^s.^ ^. 7] ^o]^] # ^ 

***Kr M« -8-71 SH*^ yQ3LW. (24) o>^ scpo^ flHil A} 

24)# 63#*fl, 102^*fl, 110*1*8, 115*1*11, 116*l*fl, 119*}*fl, 126*1*1], 129*1 *fl, 199 
*i*fl, 205*1*8, 207*1*1] SEfe 245*1*1] ^l^^sf^^r ^JIS SCF *H*|)« 3<3*Rr 

DNA7> «|^d| ttTtfrW tf« tfj E ^ ^#<g£ ^MlM 

; ^ (25) TPO^ ^tM^i 25)* 46*1*1], 131*1*8, 

141*l*fl, 186*1*8, 204*1*4), 240*1*8 Sfe 286*1*1) 4^2^* ^o? TPO ^o]^ 

» i2^*Kr DNA7> tfjEW ^ 7 >^>7fl Tfla^ <8^«: 5E^r ^#<§^ 

# ^>7l *)]^SH}:(1) o>4$ CNTF-2] o>u] t A> i)^ 

83««|, 98^1*8, 119«^, 152^^1 178^^ afl^^\i* CNTF &o]*H 
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- #*fl« S.^}^ «<M|*J*| (2) o>^^ EP0 ^ 0 >nl^V A)tf 

2)* 138**fl, 142**1) S=fe 148**1] a^tf^id* t?lAS EPO *o]^] * 

*1-8-3fe ^1* 24*; (3) o>^ Flt3L^ *\<£( 

^^3L 3)# 6**fl, 15**1], 81**1), 96**1) 124**1] 4^^^^ 

Flt3L *°1*)1 « o Mm ^o. s ^ # aWt at**; (4) oVfl* g-CSF 

o] o Mic A> Ai<i(Ai^^ 4)# 12**1), 86**1], 116**1), 143**1), 147**1) HLfe 163**1) ^ 
^S^d* tf^-S-S. G-CSF SMail g cls. *)-§-£] ^ jt^- ^ m 

3 a**; (5) oM8*i gm-csf^ oH tt > a^HI*^ 5) * 47**1), 103**1), 106**1), 113 

^ ^ 119 ^*>) «*3-Yl* ^JLiiL ^ltf GM-CSF * *)-§-£)^ ^ 

*l* JE^Kr (6) o^tg GRH^ o>p1^a> Ai<i(Ai^^ 6)# 1**1], 10* 

*1), 31**1], 44$**, 97**1), 139**1), 146**1), 166**1), 176**1] SExr 191**1] aD^eJ-Td* 

-^-^ GRH ^ol^| ot»l^ oa ^-g-s)^ 3-4* 5:*^ 

(7) IFN- a 2A£\ *}t*]1c& 1 7)* 27*1*1), 36**1), 38**1), 43**1], 

47**1), 64**1|, 67**1], 84**1), 123**1] 151**1) ^1^2^* 

IFN- a 2 A « ol^l g ej^ajoj- ^ ^fl# i#«H=- (8) o)^ig 

IFN-a2B^1 o>nl2n^ 8)* 28**1], 37**1), 39**1), 44**1|, 48**1. 65**1], 

68**11, 85**11, 124**1) S^r 152**1) 4titTO\i* *«o^. IFN- a 2B *o]^ g of 

*|*H.os ^-g-s)^ (9) o>^ ifn-P^ o>n1^A> 

*i<i*jL 9)^ 8**1), 38**1], 50**1), 67**1), 70**1), 111**1) 5E^ 154**1) sWtt^Yi* 
I FN- {3 *ol*fl 3 o.^ *]-8-sqfe. itf*^ a*j*; 

(10) o>^tg iFN- y ^ o>p lt AV A^(Ai-i*2 i<»* i8**(|, 32**1), 55**11, 57**1), 
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60^*1), 84#*f|, 85#*U, 95^*0 139^ ^<LsL IFN- Y £ o] ^ 

JUL ^-g-s^ (11) *t4n9 I FN- co o>p1^a> 

^H^LS. 11)^ 27^^, 36^, 38#*1|, 65«]*fl, 68^*1), 124#*i) SL*r 153^*fl 
VI* t^AS IFN- co g *)-g-s|fe. 3E«*Rr ^ 

(12) IFN-t^ o}v)±# *\<&W<&#£. 12)^ 8^^, 39Si*fl, 68««fl, 71^*1), 

88^^ , 127*l*f|, 156Si*fl, 157^*1), 159^*11 5&^r 183*1*11 3fl^^Hf\i* ^ o g 
IFN- t ^ ^» 3Ef-SKf S^^M (13) IL-2 

^ o>p]^ -H^H^^i 13)^ 42^, 44*1*1], 78«J*I), 103*1*41, 117»i*fl £tt 124»J*fl sfl 
^-^^ tf*a°.3. IL-2 $ «M^1S #*fl» 

(14) IL-3^ o>pl t A}- ^gc^^Jjr 14)^ 37«i*i|, 61»J*i], 107*1*11, 113*1 

*1| 133*j*fl bR^^YM- IL-3 «<>1*|] 3 ^l^AS *]-g-=]*r 

Sf^b ^1^3 (15) 
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o>p1^a_V *\<g(*\<gi£3L 15)^ 33#*fl, 45*1*1), 55*1*1), 73*J*I), 82*i*|] 112 
Si* sfl^eHi^ M-^-S. ^lttt IL-4 €°1*D g ^Ml^^S. ^-g-s)^ 5L^-*H=r 
SM*M (16) o^l IL-5^ o}n]i:A} XW-HfcSiA 16)^ 49*1*1), 69*1*1), 96*i*1] 

3=$f 103Sl*l) JMOT-Yi* ^.€.2.3. IL-5 ^ ^^ o g ^-§-S)^ ^1^. a. 

^-*Hr ^1^3 2:^1-; (17) o)a^ n-e^ 0>u]^a}. A^(^<i^ 17)^ 73*1*11, 93Si*, 
104SM, 124*1*1|, 169*1*1) 172*1*1) 3] Wy^ 1 ^ ^<L3, IL-6 *i°l*ll ^ ^ 

^o.S. *)•§-=) £^Kr 9*fl*H (18) *M93 IL-12p35^ Ai«g( 

^^3: 18)^ 13*1*1), 39*1*1, 82*1*1), 96*1*1), 116SH, 132*1*1), 150*1*1), 166*1*1) SEfe 
180*1*1) ^1^^^^: ^l^tb IL-12p35 #°}$\] ^ ^-§-S)fe- 5. 

^Xl^M (19) ^M?^ LPT^I o>nl A^(^<g^j: 19)^ 41 ^j^) £ ^ 9iw] 

*1) ^IHHI^ t^AS ^mtb LPT ^ 0 ^1^A5. *)-g-5)^r ^1* S^>^ ^1 

*W (20) 6>^^ LIF^ o>nl^Aj- ^ <g(A-} 2 0)# 41*1*1), 52*l*fl, 67*1*1), 70*1 

*fl, 156*1*1) 5E^ 180*1*1) ^l^^Vi^- 1^ ^l^rt!: LIF ^o]^] ^ ^=^)^ o_S. ^-§-s) 
^ i^Hr 3E^#; (21) M-CSF^ aMi^V ^(a^h}^ 21)^ 35 

*1*1) , 37*1 *fl, 54*1*1), 67*1 *l|, 91*1*1], 106*1*1], 121*l*i] , 135*1*1], 143*1*1), 255*1*1), 311*1 
*, 439*1*1], 466*1*1) 485*1*1) ^l^^^^d* ^£.5. M-CSF ^ e**fl*M 

SLS. ^-g-£]^ af-*Rr 2-8 #; (22) OSM^ ^«t(A^^^ 

22)^ 56*1 *1|, 70*1*1), 160*1*1), 169«i^fl, 176*1 *D, 
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S^r 184«i^l ^^^Md^: ^SLS. OSM ^ojaj) ^ o g *)-g-S)^- S. 

S^-i-; (23) *M8^ PL^ o>p]^a> A^(^«gHis 23)^ lO^, 31^*1), 44 

52^*8, 54^^, 92#*f|, 97^, 146^*1), 166^, 176^ 5£fe 191^^j) sfl ^ ^ehi 
* *]^> PL ^o]^)l w o^^jLjg. S^Hr a^fi*; 

(24) o>^«g SCF^ o>Tilic4 24)^ 63^*1), 102^*8, 110 , 1151M, 116# 

*t. 119^^), 126^*11, 129^*1), 199^*11, 205*1*11, 207*1*1) £^ 245?i*l} ^SteW* 
o.S SCF ^o]^)l ^ ^*fl«H o.s ^-g-E]^ #*||« 5L^*>*r ^ (25) 

TPO^ *}v]±*} A)«(A)«ifl£ 25)* 46*1*1), 13UM. 141SM, 186*1 *fl , 2041M . 
240*} *H 286*1 *fl sll^"^^ ^JlS TPO *I°J*fl g o g *J-g-2£)±=. i£ 



'2> o]^, ^HH^fe epo, TP0» ol-g.^ ^o] o)^jlx} WW £.^-gr 

3> ^]ofl 1 

4> A. <>M^ TP0» S^SHf- DNAS] 
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^#tr -g-^Cmizol reagent, USA) 750/^» |7}s}o^ 4H»1 ^ ^ 

^^"^^ 4tMl(nucleoprotein complex)7> ^b^i^l ^-tfl^ nfl;?}*] 5^-# ^^oj]*) aV-g-Al^ 
tr. ©] e-aoj] 200^ fSSift ^Ji ^ ^#c>) § ^, ^-£-0]]^ 2-3^ ti> 

-§-*m cf-S-, 4t4H l5,000rpmAS 15-& QM^*}<%^. ^tff^-t- Afls.^. i. 5m4 ^ 
JisL ^7lZL 500/^ 0]^ = ^^ ^7}*H ^ ^g-o^jz. cg*> 70V°\)*\ 30-g- 

^-§-^m T=f^-, 4°C<^H 15,000rpm^S. 15^- ^£-e^ r $|cf. ^ ^o. ^ 

#^§: 75% ^o^Mm^ (DEPC-ethanol)S. t_V*Hl M)^}JL 4°C*\)*\ 15 , OOOrpmilS. 15£- ^ 

# \3:Bjul, RNA1- c]ol5t|^)-3^ ^MH 1 50fdS, ^-^cf. 

cDNA .^H§* ^"71 l.5m£ ^-tiofl ^^]^ 2 #g raRNA^ lfd #e|JL Ti)E]30 SbM^ [ 0 ii g0 dT30 
primer (lOuM), Promega, USA]* ^4JL 70°C^H 2^-# 7 r <l*r ^ <g-g-ofl ^ 2 ^-# -±]^t]-. 
°1 ^#ofl 200U <g-^<SJio] ^^^[M-MLV reverse transcriptase (Promega, USA)], 10 
fd 5sfl #-§-^-#-g-<3| [react ion buffer 250mM <?3 (Tris-HCl), pH 8.3, 375mM 

^sHiM" (KC1), 15mM ^^>ZLvil^ (MgCl 2 ), 50mM t^B] (DTT) ] , lfd [dNTP 
lOmM^ Takara, Japan)]* ^Jl ^ ^»] 3X) ^] [DEPC (Sigma, USA)]» 3*r 

50fd7\ S\5L^ $7}i$- ^, 42°C<HH ti>-g-A]^ 1*> cDNA» ^^r^^f. 

#7l°lM <£o]# x*} cDNA* ^ ©.5. -5t>ji, HBfOl^s^ S]-7] 1<^| 7]7fl^ ^aj-o]^ 1 ^ 
2* °l-g-*Hr ^^-Jldi ^^^05. oj^tg TP01- DNA» ^S^VS 

4. ^tJL4: ^^«}-g-a- 3^5 1*> cDNA, 2U sH=-fr DNA #B^BMl[p/tf DNA polymerase 
(Stratagene, USA)], 10fd 10*fl ^>-§-^ 1% J=e}^. ^-100(Triton X-100), lmg/mi 

l^t-f ^l(BSA), 3fd HB^Hl (lOuM), 3M He|-°H2 (lOuM), 2/rt ^H]^ (dNTP, z]-z}- 16 
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mM)» ^JL 3*r ^¥HrS 100fd7} ^ 7 >t> * ^l^cf. tiV-g- 35:3^- 95T^H 3**> 

95*C<^1^ 30^, 52TC4H i£ f 72r«1M l£- 30^ 30:§1 a] 7) ji , 72^)^ 
10£-# 3 tiV-g-A]^ ^Jl^i ^ifl«>-§- ^#0] ^(blunt end) ol ^uf. 

78> SiflSbS- ^>#^r 0.8% 6> 7 }s.^ ^[agarose gel (BMA, USA) HI ^7) 

^, ^ ^ ^# ^lHEQiaex E gel extraction kit (Qiagen, USA)]» °l-g-*H 

^■s]«r$itf. 15U EcdRl (Takara, Japan)4 10U Not I (Takara, Japan), 3/^fi 10«J) #-§-^ -g- 
^, 3*f ^-W-^S 30//«7> sjJE^- ^7>tb ^ 37°C<>1H 2Al^> ti}-g-X|^cf. o>-§-#^- 

9> #^3. A}-g-^ 3X)-i-^ 3 *?m ?flo]o 1 l^-( + ) [pBluescript KSE(+) (Stratagene, USA)] 
* 15 U EcdttlA 10U Not I , 3fd lOwfl tiJr-g-^-g-^^ ^ ^, 3* r ^^5. 30/^7} ^ 

7>^ 37TC0fl^) 2Al# ^--g-Al^Cf. 0.8% ^>7>S>i ^ofl £7] <8^# ^, 

¥ ^ ^# 7]^s. ^ £-e}*r$t}. 
0> 0)^7,1 lOOng^l ^JLdfcS <33)«h§- ^# 20ng-fr ^JL 

0.5U E]i DNA Hl7>o>^[T4 DNA ligase (Amersham, USA)], ljtl 10«fl ^-§-^-g-^« Jft 3 
*r f^-^rS 10^7> ^ 7 >tr * 16 TC (water bath)<>fM 16X\& ^a]^^, o> 

^ TPO« -2^Kr DNA» S^Hr 7fl2f «]B]# ^s^^cf. tfl^S-t 
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E. col i Tom (Invitrogen, USA)]^ -f-«l# ^JsL^o] = ( ru bidium chloride)^ O.S. ^BjH 
^(competent eel OS * #7] *Hb\3_ s^^a]^ #3}^ [ampici 1 1 in 

(Sigma, USA)]^r iKrft ««ti|*)(LB medium)^ 37t4H 16^m 

*wa*h t^Mt-i- so^g/M <§ai « m^cm broth) 3m£ 

**ft * 37TC<*H 16*ia*tt ^WSft^-. °1 9 o a v^oi *«fl (alkaline 

lysis)^JLiiL #SfiPls. *iq-^3^H>a(plasmid mini -preparation) ft * iTcdW Mtf I o 

(annealing) £-JEfe 52"C ^58^, °H i 0 62bp 7\*&£\ TPO DNA ^ = 7} 
(NCBI genebank BLAST search)* °l-8-*H SKl«rSl4. 



B. °\m EPO* -SL^Kf DNA^ ^2: 

EPO* a^SRr DNA^r ^l#ft TP0# a^fe. DNA* sf^jif ^<y^. 

^r^H ^*ft mRNA* ^ o.S SRr ^^M-^M^Si <g ^-g-o. 3. xfls^ 1*> cDNA* ^ 
^ -^°HSr *)-7l i 2*fl 7l^fl^ sr^o]^ n w *iz±o]u) 12* o]-§-^ ^ 
^ ^^fltHAS A}$4| 6 >^ EPO* 3.^}^ DNA* ^S^t}. # 7l ffii 

^lftJli EcoRl4 BamHI 5. iSH?] ji, a] ^5)^7 5^ WS.^ sH-f^a^H 
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?i ]olo i ]^- (+) [pBiuescript KSH(+) (Stratagene, USA)]^ EcoRI/BamHI 
^*r£t}. col i ToplO (Invitrogen, USA)]# #SSWt=<rubidiuoi 

chloride)^ o S 4] JE( competent cell)* * * 7l a^a^u, 

* «)« ^4. oi a+Bi ^ w ^ ^(alkaline lysis) ^ # 

^H-Hefl^M^ (plasmid mini-preparation)^: ^ ^ccRI^r BamHIAS. # 
^3 -B-^» ^-oi^^uf. 



5> <gAH 2 

6> A. £ ^ofl ttj-s. TP0 ^o]^] # ia^fe DNA o] ^ 2 

7> TPO^ D-tf* M-Ajofl slHi^Td* t^o s ^oi^ (TP0 -[F131V] ^ 

TP0-[F141V])^ HUoflaAl ^-7] uHd-i- ^« ^ofl ^^tt^-Vi* *«o 

€^1^(TP0-[F46V] ^ TP0-[F128V])«- ^S^tf. 



> [S 1] 





TPO g ^ »qM n^g. TPO oldl* agsfe DNA* 42AM ol-e-sl n? 




1 

2 
3 
4 
5 
6 
7 
8 
9 
10 


^MS^ TPO 

TPO-IF46V] 

rP0-LF128V] 

1P0-IF131V] 

1P0-IF141V] 


\w ^ ■ 
4^ 


«i-twra ' ■ — 1 — ' " — 

IS'-CGGAATTC CXJAltiGAGCTGACIYJAATTYJ-^ 1 J 

p' TTTAGCGGCCGC ATTCTTACCCTTCCrfJAG-S ' 

f3 " 

p ' -CCAAGCTAAC GTCCACAGCAG 3 ' 

f3 

5' GCTCAGGAC GATGGCAT-3 ' 

1 

5 1 -(iGTGTTGGAC GCTCAGGAAGATC-3 • 

T3 

5" CATCA(KJAC ACX^ACCTTTCC-3' 


26 
27 

28 

29 

30 

31 
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a. * 4*4 IPO «ol^« DNA « o) DM7> ^H^Tfl ^ 

*o> TP0-[F131V]/TP0-[F141V]/TP0-[F46V]/1P0-[F128V]» a**** DNA» ^}y) fltRAl 

1^ A1H aUHM^s ^ loHi ^ (+)ol] TP0# DNA# - 

<g os ^71 a 2 ofl «^o H(10 pra0 le)^ ^ol^oj ^ ^3(13X10 pmole) 

* 1*> WAi ***** *a WJW . 2 .5U Ex Taq(Takara( Japan)> 5 

/* 10«B ImM ^Kl^, 4^ cloflE]^^ 2.5raM)» ^JL 3*} iMf-^JL 50^ 

7} 94t^H 3*tf thg- 94'Cofl^ 30^, 30^, 72T^H 

30^ 30s) frfrAl^ji, 7 2V^ 7** 3 W^afl * ftii 0.8% o>7}- 

S ~ ^ ^ ¥ 4 ^# *|H* o)-g.^ H «^^ H nil7> yr^o] 

^» ^IS^cf. o^) ^ a^o^ ^ H^ol^o] 1M e] 7 (T7)(10 pmole)^ 

cfAl ^l-^^^H 911 i *<+)4| «SH§4 TP0* DNA* ^go. 

2.5U Ex Taq (Takara, Japan), 5pA 10«fl *H-##-g-^, Aid t^E^ (zj- 2.5mM)« i#^L 3 
M^S 50fd7} 5)5L^ * 2 ^ ^dflBV^ ^a]*]^, 94'CoflAi afctf 

*134 94°CoflAi 13-, 7 2t^H 1^ 3 03 ^-§-A]7]al, v\ 

l> °47H, ^ ^oJl TP0 4*1 5^*Kf DNAS1 ^4 1*> ftii £ °fl 

<Ht 4* a)^^>7l ^^flAi n^HI^ *5L» imMs ^^1, <H4* 6or 

*M TP0-[F46V]^ ^ 280bp, TP0-[F128V]^ «f 520bp, TP0-[F131V]^ ^ 5 30bp, TP0-[F141V] 
^ 560bp^ Pfl7> H^H* ^o]^ - ojo^ 2 *V 4*4*4M A>-g-^ n|)7> 

^ W>"[F46V]fe TP0-[F128V]^ 2^, TP0-[F131V]^ TP0-[F141V]^ 2 
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fd^r ^JL ^5L±z 58t:<M ^^tV ^4 i062bp 7>^ 1&EL7} ^ 

^1 ^ZL^ ^^^-§- 0.8% <=>|-7fSi ^-f-^ ^ , :ff <H ^ Jf- ^ 7] 

H* <>l-g-«M -S-^^^l 15U tfcoJa*}. iou Notl, 3fd 10«fl SH-^t-g-^ , 3fd 0.1% 

^•¥-^l-ir 3*} ^IHrS 30/i£7> ^7}^ ^ 37°C«1H 2*1 # *l&X\%t±. a>-§- 

0.8% 0> 7 >S^ ^6\) #7) ^, J= ^ ^ £rBl*|-uZ ^€ 

#^41 ^-ir^a^H ^oHl^ J=( +H ^o l7l ]o]^ (ligation)*}^. oJ^X] ^a> € 

^flS^- ^ ^)b] TP0-[F141V]« S^*Hr DNA7> ^B\o\) 

^ ^Ej- Tefficacin4S. ^t^H ^^Hl KCCM(Korean Culture Center of 

Microorganisms)^ 2003^1 6"! 9^7>S 71^51 KCCM- 10500 £-3. ^3\)7}^5\$X^ . 

B. ^ofl 4€- EP0 3^§Kr DNA m DNA7> «J]eH 3-^7}^^) <£;g^ 

EPO^ £^oitfloj] &i=. ^-5-5. ^^l^KEPO-EF^V] ^ 

EP0-[F148V])^- aJ- 7 ] ^ JE^ol-i: ^^fb ^ofl Bfl^eHi-i- ^^S. x) 

*£<>]*I](EP0-[F48V] ^ EP0-[F138V])» ^S^-^t^. 
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,5> IS. 2] 



11 


^MSI EPO 




5 ' -GGOXXMAGATGGGGGT-3 ' 


■ — 1 

32 


12 




5 ' -TGGTCATCTGTCCCCTGTCCTG-3 ' 


33 


13 


EP0-[F48V] 




T3 




14 




5'-GAC ATTAACTTTGGTGTCTGGGAC-3 1 


34 


15 


EP0-[F138V] 




5'-CTG TCCGCAAACTCTTCCGAG-3 ' 


35 


16 




17 




17 


EP0-[F142V] 




5'-CGCAAACTCG TCCGAGTCTACT-3 ' 


36 


18 




17 




19 


EP0-LF148V] 


€^ 


5 ' -GAGTCTACTCCAATGTGGTGGG-3 1 


37 


20 




T7 





>> -a ^ EPO *M*H* S^fe DNA^r TPO ia^*Hb DNA^ 

4 *i*Hl Tr)-5f ^ls^>^rf. EP0-[F142V]/ EP0-[F148V]/EP0-[F48V]/EP0-[F138V]1- i2*3 

S}^ DNA# ^12:^1-71 b^a^ o^;*} jq^j^^E THojofl^ ^-(+)<H] Ss 

^€ EPOS -a^tffe DNA» ^ <LiiL >8-7l J£ 2ofl ltd = eH»UlO pmo le)^ tf| 

e] =5H^oi ltd E13(T3)(10 pmole)^: 7>x]jl i*> ^-g^ <3 ol^«. 
b\ ^% nj)7> HB^ol^^ ^ HeM^o] 1^ El7(T7)(10 pmole)^- 7^J1 CfAj 2)^--^ 
^- ^1°H1^ #5L^ o>^^ E P0» ia^Kr DNA-fr ^ o.S. 2^> f^Jldii <gifl^ 
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7> ol7H, « ^ofl rcf5} go] 3 EPO ^ol^ 1# 313 *fe DNA o| ^ -^.j.^ 

eQVW EP0-[F48V]fe 300 bp, EP0-[F138V]^ 550bp, EP0-[F142V]^ 4* 550bp, 
EP0-[F148V]^ 550bp^ *7} ^0)^ - 2 ^ -^j^ A> 

^7} 3UW*1fc ^ EP0-[F48V]^ lfttt EP0-[F138V]^ 10, EP0-[F142V]fe q \pl, 
EP0-[F148V] ltd* ^JL 0^3 58 V^ ^tg^ 580bp 7}^°) ^7} 

> ^" 7 1 ttii <S3)3>-§- -tl-i-^ 0.8% o>7|-Si ^ofl ^71 fl^o^ ^ ^ ^# 71 

H* °l-g-SH ^ 15U £coM*f 10U BamHI, 3fd 10*fl ^-g-^-g-^, 3fd 0.1% -f ^ 

^IH^* ^-gr 3*r ^^S. 30ld7} S\5m %7}i& * 37°C0fl^ 2^^- ^-O^tf. ti> 
*** 0.8% ^fSi #7] ff<>H^ * € ^ ^-e)^ ^ 

3 ^ofl ^ ^•ir^S^H TfloH^ ¥(+)o1 , ^0^10]^ (ligation)*}^. 0]^] ^ 
« ^flS^- EPQ-[F148V]» 3*3 *Kr DNA7> ^7>^7fl Tfc 

«■ tt* Refficacin4S ^^5)^31 ^41iB «q*M| KCCMCKorean Culture Center 

of Microorganisms)*)! 2003^ 9«J*|-3. 7]^-^s KCCM-105015. ^7)^^. 



-S*H 3 
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02 > 35mm t|4W ^^B) ^ .flit t]3* 1.5*05*3. 10% ^nflo}^ (Fetal 5ovine serum) ^ 
f-fftr t^l^ wfl^lCDMEM medium (Gibco BRL, USA)]* °l-§-*H 5% °l#s}-^, 37°C nfl«$7l 
°JH 18-24*1*1; afl^SHtch I2>§mm ^ -f^K^sg* ^-fi-^l ^ 3«3M<g yfl X| 

lOO^H ^UHl 2 ^ A4H *fl2^ TPO ^1*I|* a*3*fc DM7} *|bH ^ 7 >^*]-7fl 
^flS^- ^ m|Bl 1.5jag* $7>«; -f^Kt^* ^ t^o]^ Bll ^ 100Mofl 

-§-*«( Invitrogen, USA) 6jk«* ^7}^ DNA-°<M£: -g-ofl ^ 

*)1 ^* ^*fl 45£ ^°fl*i ^l*>5|tf. SM, 35mm i=)4W*1 «fl^ Afl 

^<3°1<3 Bfl^l 800^» $7>3fcii, DNA-^l^r -g-^» ^*ll* S^^Tfl ^^cf. 
5% °RVS|-^, 37-C HI1«»7HA1 flfl^ ^ 20% -fBflo}^* c^o]^ Hjj^ 

^H^r}-. t}A] 5% o^j^^ 37 ° c B fl <& 7 ] *\ 18-24*1 # Hfl<#*}. ^ A y^ m -f B^Vt^ 
* ^-fr*r*l t)<$o]<$ Bfl^s. 2S| ^ * 10% -f^rl^* ^«3M«g «fl*l 2m£ 

^7>t!r ^ 5% al-M^bfii, 37 °C wfl ^7] x\ 72*)?} afl^^cf. 

,3> b. EL ISA ^-i- oj-g-^. xpo ^ol^{|^ ^ ^ 

•4> ^ o£ 0 ]£- *1*HM H^^j^ ^SLS. *1]2^ ^ 3***1) °1M TPO €°l*i]3 ^a)«L» 
^•^*>7l ^ 3*H8(ELISA)» ^*l*>$m. ge 4 #ello]H [96 well plate 

(Falcon, USA)]4| ZLH <?>E]-*^ TPO *Bl*£^ ^UGoat anti-human TPO Polyclonal 
antibody (R&D, USA)]* 3% (0.1M Sodium bicarbonate, [pH 9.6) )* * r -§-*H 10ug / 
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meol S)7ll *H*H lOQtaq ^o> ^Al^rf. ^ +q (01% s 

^-20 ^8- m °U^#-§-^)^S 32) A|d|« * ^.sg *q (1% o. m ^o^ Djj 5% ^ 
0.05% ^# 0 W 0 1^)* 200^ ^^oflA^ iaI^V ^o> thg. Af*| ^ 6g 33 

*fl3*r34. * -**<^(*ol* ^1^71] tfSjJLJL ««g«4|* 

itf)* *H -8-^(0.1% + MW^I. 0.05% H-S-20 mi) *I4^*ti|)o.5L gd^o? 

*H*rSU gSng/mC 7fl^^ TP0 (calbiochem, USA)*, *g tfl^o. 

3. £<fl^4tfp) ^ BflO^oJj^ A^eJ *^»| + ^o\)*\ 

<£e]w}t3 [Biotinylated goat anti-human TP0 antibody (R&D, USA)]# a?*} -§-^* ^HK} 
«\ 0.2ug/Mo] 3^ ^ o] # 100 ^ *ap*Ka ^^-oflAi lAltf s-o> ti>-o.A]^rf. ^ 

3 o.S 3^ Afl*|*Uz. iS«tf|*-*W*| tt a| [Streptavidin-HRP (R&D, USA)]* *H 
-g-^AS 1:200 SH« i}* 100^ *^*KoI ^ofl ia]^> tiV-g-A]^^. ^ J=l ^ 

3 -fr^-SlS. 35) 4l^tb * E^h] D HaSl s^A]cfo M ] XJjL^sSaHs A]^^ [1MB 
microwell peroxidase substrate system (KPL, USA)]* °1-g-*M tt-SW^jI, nH^s.*^©] 
B ejn] [microplate reader (BIO-RAD Model 550)]^. 630nm^l tfltt ^.E* ^8*M ^ 



=> c oj-g.^. tpo £o]^ «-«<g^j. g «^ ^ 

> *M <?W* *1*H« Hfc^ M^**!* -O^o} » ]7l ^ 7l fl 

«fl S-^^-ofl^ofla^ ^[CH0-S-SFM II (Gibco BRL, USA)]<*M wflo^ ^ ti|<&q* ■=.<>> 0.20 
^ *EJ* a>**H 4|i **7l** »]7l^ul cut off7> 30.000MW*! 
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[centricon (Millipore, USA)]# A>-g-«H -^^Al^cf. 5% uflE)~pfl 

-mercaptoethanol) Q-fr 5«fl ^7>tb ^ 10-g-# #^1 cj-g- ^g^Bfl ofl^c} ofl^-^U 

(reduced SDS-PAGE)» <a*l*rSi=K ^(Stacking gel)£- 3.5% o>.3lioH-ol;E. ^ 

[acrylamide gel (0.5M HB^-ofl <fi [ P H 6.8] , 0.4% ofl^uH ^)]^- A>-g-^|-^ 0.^ t ^ 

^ ^(running gel)£r 10% o> 3 ^o> D >ol je. ^(l.5M Se]^-olH*l*] pH 8.8, 0.4% ofl^^] 
->* A >-§-*H ^1*}$^. #7l<3^ol #\+ * ^ 37l7> 0Aw°d ^ll^B^[Westran 
(PVDF transfermembrane, S&S)]°fl 350mAS. 2*\J}r $.7} ^o] X\^3L, 0} nfl 25mM Be]i 
-192mM #3 41 (pH 8.3)-20% ^-£-<*»JL5. ^R^rSt^-. ^ #0] * 5% f^^-ffs. 

10^ 3S) ^H^rSiq-. <>1 ^ W>ol^.B)^5flolE]^ J1H ^IBI-^ B\3\SL t>^W>u] 

[biotinylated goat anti-human TP0 antibody (R&D, USA)]» -g-<^^.5. 0.25//g/ml<>l 

3_ 3$\ Afl^Sr iH^^wl^-oflo]^^ [Streptavidin-HRP (serotec, USA)]«- -g-<* 
l:100o] s^tr ^ l^m ^-§-A]7]jl ^ -g-o_fl o.^. 3^) ^ clojjoltil x\ 

w.^He)lo]H 7]H [DAB substrate kit (VECTOR LABORATORIES)]* ^}-g-^H ^f-g-^ ofl ^ 

^ ^^^.S ^^Ml* ^9X^L, o]^- 3m g ^7}t!- ^ ^-gr^H ^Al^rf. 
^S-^ 3*} ^^5- *r5$i=r. 

7> £ 3axr titi*HH Hfl^ ^^E] ^15. tifl^^ojjAi TPO ^-7>^ 

^-°Jtr ^4* M-^^ tfc^°J rhTPO^r ^ 60kD, ^ tfl^o! A>-g-^ je^j 

^ ^ ^5E<3] w]|<S°!HH^r «J^ 7 > ^.o}^] ^o.^ ; xpo^l- TPO 

^°]^l#^r S.^ 90~110kD ^7>^o] %9j5]^cf. 
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38> B. ^ofl ^ ^o]^ EPO ^ol^l^) 95 3*0 

l0> 35mm t^°fl ^b] ^ ^5L» l.S^flS. 10% Bflo>l^ (Fetal bovine serum)* 

f-n-t!- ^^^^ wfl^UDMEM medium (Gibco BRL, USA)]*- <>l-§-3H 5% ^a^di, 37°C wfl^l 
18-24^1^- tifl^*}^^. 12>§mm ^ ^ **\) , ^o\%^ ^ftf;}*) v)<$o]<* 

lOO^Hl ^*)°\] 2<HH 5)^1^; ^ El 1.5fltfg- %7}& -g-^3f ^-Bflo>^^^- & 

q<$o]oa ti fl^i loo/^ofl b}-*} -g-ofl(invitrogen, USA) ^7Hr -§-<2»* ^ 

DNA-^o]^ ^ -g---fl 4^ 3^ 45 « ^o> ^^Ai ^l^cf. 35mm ^3 

-f^rM^-i: ^-fr*r*l ^ ^^jog afl*] 800^» %7}f>}ZL, DNA-<£ol£: x]^ -g-6n 
2^^711 ^^9X^. 5% ^1^^, 37"C tiflo^ofl^ 5 a]# ^ 20% o.^^^^ ^ 

-B-t!: ^<^1<3 «fl*l IroM: ^7>^>^t4. rfA] 5% o] a}-^^ , 37^ tiflo^)^^ 18-24*1 7> afl<£ 
* * ^* ^^K^-i: ^r*M ^ ^<$o"|<$ afl^} S 2 ^ J?t 10% -f Hflo>^^^. ^- 

i> b. EL ISA «<H^ <>]-§- EPO ^o)*flo} ^ «^ 

2> ^ol^. ^-t^I] afl^ ^:*1^HH EPO €<>1*1]£] ^<^^-« 

S**l*r7] Jl^L ^A^(ELISA)* 96 € «MJL [96 well plate 

(Falcon, USA)]<H] EPO ^^#5.^- *J-*fl[Goat anti-human EPO Polyclonal 

antibody (R&D, USA)]» 3.^ ■%-<% (0.1M Sodium bicarbonate, [pH 9.6] )* * r -§-*M i 0ug / 
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130051846 . s 

^ 2004/5/6 

mio) *M 100 ^ ^ ^ ^ Amcf ^ ^ (Q i% s 

^-20 IBfl ^^«**^)o S 3fl ^ ^ ^ (1% 5% ^ 

0.05% i# o M o } ^ 200/d ^ H ^ ^ m ^ ^ ^ 

*H -^(0.1% 0.05% frft. ^^o S ^ 

SU 10IU/M *|3£* epo (Calbiochem, USA)-, fe? o s s g 

«« ^ vfcfc ^ ,flo^ A> ^ H M ^ ^ ^ iaR> 

[Biotinylated goat anti-human EPO antibody (R&D, USA)]» 3^ a}-§-^ 
0.2ug/Mol s,^ ^ ^ ol# 100 ^ ^ ^ W-Alftth. 44 

■MiLS 33 4*l*Ml -H^m-oflc^*, [Streptavidin-HRP (R&D, USA)]* 
~^ 1:200 *^ ^ 100 ^ «*4 **A la th ^o-o] # ^ * ^ ^ 

«*oi 3^ * 4ola« ^-^Ih [tmb microwell 

peroxidase substrate system (KPL, USA)]^ *l*tfH ^ A]7]jz> n>o] HJiL #eflolj= ^ 
Emicroplate reader (BI0-RAD Model 550)]^ 4# 630nmofl tfl^ «■£* 



► c. ^l^H *g* o]-g.^ EPO &°)%)°] WW 31 *q 

• tt A, ^- Dfl7l] -fl^ WiS * n « } ^ ^ }7] fl 

*fl A-4<&-4*:4»S ^.[CHO-S-SFM II (Gibco BRL, USA)W »fl^tr * h]^^- £<5> Q 2Q 
W$ *X| «£j* *>**M 4£ j^l** ^ 
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r030051846 . M rt1 . 

13*}: 2004/5/6 

cut 0 ff7> 30,000MW<y *S3*[centricon (Millipore, USA)]* a>**M 
5% tifl h}-^] 5 ^-soil p -mercaptoethanol ) ^fr 5«fl JL<3 n]*)^ %7}& * io^V -oj ^ 

* ofl^^^ol^ (reduC ed SDS-PAGE)» -JM*^. ± m ^(stacking gel) 
■& 3.5% 6>3«6>nHs. ^[acrylamide gel (0.5M H2]i-^o]^^^ [pH 6 8] f QA% 
<1^)]* AV^-^o.^, e]^ ^(running gel)-£- 10% o}H^o}tiH j= ^ (1>5M ^^-6))o}*]#) 

* PH 8.8, 0.4% o^cHl-)* A>^H ^Al^rf. ^l***] * ^ 37]7> Q ^ 
^ ^1-^^nVestran (PVDF transfermembrane, S&S)]°fl 350raAS 2*]:?> ^o> ^ 
aI^ji, o] nfl 25mM H^^-192mM (pH 8.3)-20% nfl^M- ^-g-3» o. s A>-g-^>^cf. 

^ ^ 5% lOfrq 33? * S3 g* ^msitf. o] * hM^^c^s. 1E 

^Hf^ o)x\SL <&^w r ^[biotinylated goat anti-human EP0 antibody (R&D, USA)]* ^S. 
3 -Z-^SLsL 0.25//g/mlol z\t)) o] t 3^ ^ t ^-&<H ^o]]^ 6 a]^ 

«**l«t|.. 44] 33 443. ^ ^H^^Wl^-^ol^c^ [Streptavidin-HRP 

(serotec, USA)]» *£jg -M«L£ l: 100*1 SUE* 34 « 4^ 1*1 # ^-g-^ui Afl^ -g-o_n 

11 3 ^ * ^^H^lolH 7lJ=[DAB substrate kit (VECTOR LABORATORIES)] 

♦ « A>-§-^ ofl ^0.3. ^^)]» ol# 3m£ ^ 

£ 3b^r titf^HH fl^g tg^j ^ ^ ^oflc^ Epo fcHJ^ « 7> ^ 

*SU* M-h}^ ^jl, ^ rfl^c, rhEpo ^ ^ 36kD) ^ cfl^jLig. Af-g-^ h^S 

V*i Aflsi) Hfl°<HWfe tifl^ 7r ##0.^ o>^tg E poc4 EPO 
^o)^)*^ S.^ 36kD 7>^o) «. 7r ^ 0 ] ^-oiEj^cf. 
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16> ^ AH 4 

» A. EPO IPO ^-g-*H» DNA2) *a 

- epo m> w „ sw w „ flfM w ^ ^ (o)s> ^ ^ 

« TPO ^Sffl, ^ )2) ^ hMan Ig(;i pc ^ ^ 

*** n ^ EcoRIa) ^ ^ ^ ^ 

* « H^HCEPO fl+:H«H»H 21, TPO ^ + : sbHd) ^ 3, 

ttfM** s^tsta GKigGDsj «^^ (hinge region: H)s) 5 , ^ w ^ ^ a 

St -*>h« a W «h Ero ^ s& ^ ^ 

fe DNA o, m G1S) Fc ^ e m ^ ^ 

EPO 2fe m, 5 . ^ ^ Sfe s ^ oH(ER) 

21, TP0 *+:««>. H 23)* UGi Fc*l 3' a^sfe 

=K = ^M 25)# ^ ^ ^ ^ ^ ^ ^ 

IgGl Fc DNA *«4 At** DNA *M«- o,» EcoRI 

* HindlllS <>l-§-*H WW tt«^SH tffl^ SS^sfgq.. 
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IS. 31 









to *n 




EPO ^-g-*fl 


21 




5 ' -CGGAATTCATGGACCACCTCGGGGCG-3 ' 


38 


22 




5 ' -GCTCTAGACTAAGAGCAAGCCACATAGCTGGG-3 ' 


39 


IPO 'r-g-^l 


23 




5 ' -CCCMGCTTATGGAGCTGACreMTTGCTCCTC-3 1 


40 


24 




5 ' -GGMTTCTTACCCTTCCTGAGACAGATTCTGG-3 1 


41 


IgGl-R-Xbal 


25 




5 ' -GCrCTAGAGCTCATTTACCCGGAGACAGGGAGAG-3 ' 


42 



o> B. EPO ^-M £ TPO ^-§-SJ)3 ^ 

1> o] # ^^-nfl 7 fl S*^* °]-§-*M -8-71 7l#*> ^4 ^^SMl &± *)}3L 

<M *Wa4. ols^ 2«H*L «||$<l* rf^-o^ ^ ^^c-fl 

^V*^^-. 96 € «MS4| (anti-human Ig antibody)* ^ 

■S-^KO.IM sodium bicarbonate, pH 9.6)^- ^>-g-^H 10ug/mlol £)7)1 sj^s-j-^i}. we ll 
lOOul^ "^H 1*12: ^Al^tf.. -M(0.1% Tween-20 ^ PBS)JLjg. 

35| Afl*)« ^ EPO ^-g-*|) S^r TPO ^-g-S»7> Aj-^oj,^ 1Am ^..g-Al^cf. cfA] 

Afl^ -g-^AS. 3«i T aq-aq-^ EPO €<^l^ll HL^r TPO €°]3]* *-JEt3. lX\& ^tt ti>-§- 

*H3 -§-^£~£. t=W 3$ ^l^tr ^ wH^^e)1o]e1^ o>Bi-EP0 
(biotinylated anti-EPO antibody) JE^ wH-°-3 vJ3He];e. <£e)-TP0 v\t\ (biotinylated 
anti-TPO antibody(R&D, USA))*- °l-g-*H ^x\^t]., -g.aj.03. 3^ M]^ 

tb ^Sfl^m-^ol^lM ^w>tq[Streptavidin-HRP antibody (serotec, USA)]* *l-§- 

-^ 0 ' B *1^H [TMB microwell peroxidase substrate system (KPL, USA)]-i- <>l-8-«H 1^*1 
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#^ 2004/5/6 



7lJi, *Ha.5#elM;§. [microplate reader (BIO-RAD Model 550)5. ^ 655nm°fl tfl^ 

l2> S. 4a^ TPO ^-g-^Hl cfltb TPO >£°1^1«:^ &^S.*\ , TPO[F141V]7> 

7R 1 " Sh8r W €^-^*.^- c H^ TP0-[F131V]fe <>M^ TPO ^ ^ ^ ^ ^] 

3^-8: M-Bj-^fl^^. £ 4b^r EPO *r-MH tfl^ EPO ^ ^s}-^ J2»^Mr ^4 

SAi, EP0-[F148V]7> 7H> ^-8r ^ ^Ls}-^^-, ZL ^ EP0-[F142V], <>>^ EPO ^ 
tft}. o]s^ +i la^-S)^ 3)1 v^e}-^ ^o.^. ^]^-«]- 

TP0-[F141V]^ EP0-[F148V]7> Mai, f^o] 5^ Ei <t<^^t ^ ^> 

^^q-. ^, ^"71 ^ol^s-o] +i i^ofl ^ 7 ].^ epo -[F142V]^r 
TP0-[F131V] ^ &tfc wlJH ^-oi^- ^ 5£&t}. 

C. ^°1] 4^- TPO tflt!: SPR <>1MH 

TP0-[F141V] TP0-[F131V]^ 4«fl *\ TPO ^r-g-^im^] ^ ^]-o]^- 

#^^>7] ofl^^ [SPR (surface plasmon resonance)] <HHH» ^r^^r^cf. 

^r-MHl em^7 r ^^>7ll ^£7> ^7>s}7fl n <£°1 ^^^-^ <gp>u)- 

:5> ^ ^ ^(sensor chip)^ ^ (docking) t!r T=f-a-«fl , *Hl-ft-5^ ^rf^-tr *3 

He^l^ (priming)^ , 20-30% #eMl#* 
i^H^R 1 (normal ising)A]^lcf. i^^o]^l (normal ising) 4^tr cf^-, nl^-8-s.<4 
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#^ 2004/5/6 

^1 «**«l^3. tNHRhtf (anti-human IgG antibody)°fl 

& 3^-§- ^Sfl^ ^ oj-^ojE ( P H4~6)^ pH» 

°l^(preconcentration) ^}» ^ ^ ^7l# 7M£S. %s§$- 

*l# 7i€ cf-i", 10-g- o-|iflofl 37^^>xe.s- ^t|>. 1M ^^^(ethanolamine)^ 
SH§3* ^711- **^a|X|7lui, TPO *S^<H 0 r°133 

(anti-human IgG antibody)^- ^^-"tr ^ tr ^f-§- ( TP0/TP0-[F141V]/TP0-[F131V] 

» ^ 4*1 TPO m^ltl 3s ^ 21b ^ 4-§-*H xpo ^-g.*f| 

s\- ^^-tt TPO^ ^Al^^rf. 

i6> £ 5ab o>^^ TPO ^ TP0-[F141V]<>1| tfltb SPR <>fl>*IM ^sfl-I- q-Ef^ 3H4. H^AS, 
^£5] E^fc# i^-o^ ufl RU( resonance unit)7> fe-fr^- ZL ^-MH tfi# 
^lsl-^ol el ^qtrq. #7] 5.^ofl tt]-s^ ) o>^)^ T P07> lORU^^l «]*IH 

TP0-[F141V]b 30RU, TPO- [F 13 IV] b 20RU# 4^5$^. °li=r TP0-[F141V]7> TPO xfl 
^ €3*3* 7>*li=Hs Ji^tf. 

7> D. €■ tf*8«H EPO i&°l*H tflSr SPR °1HH 

8> EP0-[F148V] £b EP0-[F142V]^ 4«fl>H EPO «^-8-*D ^ ^ €3?-^ a] *>°1* 

^*>7l fl«H ^^tr TPO ^o]^IH1 tfltr oH^s}^ ^flAfloli^ AS. ofl^ ^[SPR 

(surface plasmon resonance)] °1HH-I- *r^|*f58tj-. 
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®> £ 5b^ FPO tfl^ epo m ^ EPO-[F148Vm 

40RUJL, EP0-[F142V]^ 30RUS W F 148ViiL *|«« EPO €-1^7> EPO -f-MI* 7RV 

o> ^ahi 5 

l> A. TF-l/c-^7 

71 «<&H ^iL*> TF-l/c-^/ 4|J£* ^lS^cf. ol xfl £fe EPO ^-g-*fl» MHi^ oj^ 
TF-1 Afl £ o| ^a, 03. tpo fl-*^* h^^^^H ^^}^. 

*1*>D TF-1/c-Mpl c-Mpl^ x}4t*\os. 9X^} *W7] ^ 

purified mouse anti-human monoclonal antibody (BD PharMingen, USA)]* ^3j« t^g. o_>e)- 
n}f - ^H^W «MMH [Anti-mouse IgG (whole molecule) FITC conjugate 

(Sigma, USA)]# **1 t& n. f^^o] TF-1 ^ii^a^ ' 

IF-l/c-*/ ^SoflAi n^£7} o]^ 3^ ^.oj^ - 0^0^ TF-1/ c-Mp J 

c-^/o] o.s ^-§-^ sHth}. 

B. -H- ^ofl rcj-s. TP0 ^6]^)6j| tflt!- ^ 
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i5 > TP0-[F141V]ofl 4« «4* W ^ ^ 1>1067flsl ^ 

» l«fl Sl-S^**^ tpo £0)4, 4r6flAi 30-60^ *B<9*hSa*r. 

«H^^ 6l ^ ^ H o^-** ^ « W o_ >W [Biotinylated goat 
anti-human TPO polyclonal antibody (R&D, USA)]* 4C«M 30~60*tf SM^. ^H^E]- 
ti]^-cfl^o>ol^^ [streptavidin-FITC (Sigma, USA)] -M* ^1 4T3«**1 30~60£- 

«HWa*h 1*1) ^^-g-ajojiL 23? tf* ^H^^m-^H 

•W3*l (streptavidin-FITC)* *>1*U M)3L^ itifl &&«*+q<H| ^MM** 488nm4H 
flow cytometric analysis* ^^rS 1 ^. 
> £ 6a^ TPO ^-§-*fl<?l c-MpH tfltr TPO ^ TP0-[F141V]^ v^vfl 3 o_ 

S, zz. ^ TP0-[F141V]£] ZLSflx^}- 0)43 TPO^.^- d) ,^og o]^ * ^ 
#84. °l^^r sR>^ o^o] o>43 T P0iH} TP0-[F141V]7> c| $cf^ #o) 

J1 ' °^ Tp 0 ^-MH «*«|* TP0-[F141]7 r ^5L^ TPOJjL 

4 c| 3# 3^4. 



* C. -g- ^afl a}-^. EP0 tfltb ^ ^ 

' EP0-[F148V]ofl W ^ TPO «<>1*H tfl*> ^ ^ 

£ 6b^r EP0 ^-g-*H) tHtb o)^tg epo ^ EP0-[F148V]^ ^ Sl^-fr t+Ej-^ £ o.^., ZZ. 
EPO-[F148V3^ ^2fl = 7> o>4$ epo^^. ^ iL^JLiiL o]^^ # - ojo^ 

^ EPO ^-g-Sfl^ ««« aJte^ <£o] o)^ EPQ^rf EP0-[F148V]7]- ^ ^cf^ ^o]^, ^ 
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*1 EPO <r-g-3H cflt}" ^ EP0-[F148V]7> o),gtg ep 0 ^ ^ 



M> ^0)} 6 

U> A. ^<H1 n}€- TPO ^^1^1^ ^ 

l2> TPO ^ ^ ^ofl ^ TPO^^l^ll* 2^ ^-1 ^32]- «4 

^1 TF-l/c-v^/ ^flS» A>-g-^^cf. TF-l/c-#W 10% -fBf)o> ^ i ng/M 

GM-CSF iHr ^o)<$, 5% °RVsm^, 37t: yfl oj: 7HlAi ^o^^^ o^^j. TF _ 1/c _ #/?y ^ 
» 96 ^ J:4i^^^a>^ [96 well plate (FALCON, USA) HI #^o] 100^7} £)£-!=-, -f^l o>^ 
^ TPO *2 ^ igj-x^j ,4- TPO ^l*)]^ AA 0.4, 1, 5, 10, 20, 40, 75 ng/M 5]51 
^- 10% -fBflo> ^ ^-o. <^3X)<goVol-i 6 4oo.s. TF-l/c-MpI well^ 1>404 

7fl^ *]}2.7} 10% -fBfl6> ^ f-ft- ^<^o>o]-i 6 4oo.s. s|^^H ^ o]% 

5% 37°C *fl<#7HH 40^ aflcy:^ ^ MTS ^ [ 3 -( 4f 5- dime thyl-2-yl )-5- 

(3-carboxymethoxyphenyl )-2- (4-sulfophenyl)-2H-tetrazolium, inner salt, MTS] ^ phenazine 
ethosulfate; PES ;promega)] 20fd^ ^7>tr ^ 4*13; aV-g-Al^lJl n}o] a^fe)] c>1je 
^ [microplate reader (BI0-RAD Model 550)]S 490 nm^l -S^S.* ^^^fo^ 

3> #7] 4^ ^d*3 ^f-Sfl*! welHl #<^7Rr a|£ ^ TP0/EP0°)1 rfltr ^-§- ^ 

- **>JiOT-. 3*fl W»* wj^H ^4 Afl5. ^ W eiiTg- i>io47ll^ ^jes, 

TP0/EP0^ ^ MTS ^e]*H=r a]^ 4 <a ^f>}<%x*. 
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- ^ 7afe # *44 TPO «.]«* W ,, Ms ^ ^ ^ ^ ^ ^ 
S #•*) 4£fe TPO *E 0.4ng/rt1|A) TSng/M Hflo^ ^4$4. TPOS] *E7> 

-1 *«M ftMWfc 5* ^ + ^4. UJ0-[F141V]fc 0.4^ ^o,,,, „ s 

TP0-[F141V] *4fe ,„„ ^ .m,^ ^ ^ TP0-[F46V]fe- o M , ^ * 



* B. # «^o|| 4b). Epo ,g oWa] ^^^aj ^ 

* aw epo m« M w M aJM ^ ^ ^ ^ ^ m 

«-S £4* #^«rfe is-a)^ 4s) . a ^^5)^4 

H 4£fe EPO 0.001 xfl^l ««« fWfltf. TP04 

* epos) W1M 4 4 ^ ^ £ *WW 44 *=» 

4£ *4°1 ^ J , 0)> o.oiru/^ *H^ WBit o M , EPOji 4 ME# 

m ' 1IUM °' ^* *34. EF0-[ F1 42V]fe EPCHF148V] 

Stf * 4 t V y-^j,, E P0-tF48V]fe »M<ia.4 43 ^ ^.g. aacf 



109-68 



^^^^ 



130051846 

#^ Qx}: 2004/5/6 

» X 4 g <fe 4* «4 W aj 44* StflS «M «W TP04 EP04 j, 4 

Wi H* ioo%s «h * <a°l W «|*« ^0,4. tpo *o W , + 

it TKHFuivm 146 * s 7» ** £ « ^5^. = ^o S1P0 . (F131v37> 119W 

M-sMXW. EPO *»H s^) EP0-[F148V]7} 137»» 4*M-H ? HJ fe-fr jio^a 
n 4*0.3. EP0-[F142V]7> I22*a) 44^0^4. 



* [S 4] 





■po 1 

1HHF46VJ 


^clUW-fc 1 

100 
107 




1HHK128VJ 


63 




1TO-IF131V] 


119 




1TO-IF141V] 


146 


[5. 5] 


b)P0 






SF0-IF48V] 


100 
84 




iPO-LF138V] 


57 




iP0-LF142V] 


122 




iP0-lF148V] " "" 


137 



-a ah 7 
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53> ± ^ofl IPO a^^ofl ^o. i7] ^ ^ 

^ [Rat (8^ #3 SD, 250g, fl^a, Korea)]^- 700Rad4H &*h<>Wt)q°Y 

^(Y-irradiation)A]^ ^ rf^-, 343 o)^ £ - Tp 0 

* ^MZL, ZL^x] 200^ sfl^ * CBC (complete blood counting) ^a>» 

54 > o>« TPOSf TPO «<>14)* ^ 75 00ng^ y -irradiation* *S*e] 4^ *tf 4$ 3. 

*4¥°1 o.^ , o<H§ ifli** o>^ TPOS, ^ tfl2^ ^ ^ 

W^S. * H -M^tf. ^ 0«. 1«. 7«. 10*1, 14U, 18*. 23*1, 28*1. 

i5> £ tpoi- 4# ^a>« cbc ^4^41 ^vfl 31^-, ^m^-, ^ 

— ^Jijfttr. tit^- y -irradiation^ 0*J~7*J a><>H ^ 
«r>fl #^r$^7 r 7^ol ^q.^ ^7>*>7] a]^>^^. TP0-[F131V]^ TP0-[F141V]^ o>^ 
^ TPOilcf ^Sr ^*|« iL^JI, TP0-[F46V]^ °M9*8 TPO^ -fHrtr ^r*)^ 1^ ^ 7 f» uf 
^tfl^rf. zielcfl TP0-[F128V]^ ^cfl^4 ^ s^^-g-o)] j^}. 

**ltt ^ flatf. 31^4 ^JE^r y -irradiation^ *>ji ^ #3*r iL°l 

*1 TPO £ol*fl# ^HrSB^S. ^4ofl cgq^. ^ o a v ^ 54 0^ ^ 

^ y "irradiation ^ 0^-7^ a>oH] ^-z^>7fl ^^fec-fl, 7^0} 2] 

Jigtr. 23^^ TPO-[131V]i2r TP0-[F141V]^ o)^$ TPOJitr ^ «m 
t 1 4^1* q-Bfxfl^al, TP0-[F46V]^ ©)*«J.S.t|- ^ -* ]# i^rf. ^q. TP0-[F128V]^ 
^oflAisq- p}t7^s -g-^cfl^s}- al^tr ^^4. o]^ ^ 
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IPOS]- nfl, TPO ^oflAis TP0-[F131V] Jit^ TPO- [F141V] 7> c) ^ 
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[^T 1 * 1] 

xfl o>n] ^ t^AS 
2] 

[^T 1 * 3] 
4] 

*fl 3^H] fl<H*l, 4-<&4 14^ tj-^ ^ A>oljg.^oio] CNTF, EPO, Flt3L, G-CSF, 

GM-CSF, GRH, IL-2, IL-3, IL-4, IL-5, IL-6, IL-12p35, LPT, LIF, M-CSF, OSM, PL, SCF, TPO 

5] 

*D 4%H1 &<*H ( #7] CNTF^ >H1^S. 7]^fl^ o>c1^a> ^ 83^*1), 98^*I|, 119«i 

^, 152^*fl 5£^ 178*1*1] Sfl^eMd^ ^l^rtb 33* ^ €<>l*f|. 
[3 TO 6] 

4^] Si^H, #7l EPOtt -H^iflJt 2°fl 7]*fl4g o]-p1^a]- ^ 138^*1], 142^^(1 SEfe 
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7] 

*fl, 96«i^ 124«i*}| ^o.S ^-g^ 3* ^^S. ^ ^ol^]. 

4%H1 »o^ f ^-71 G-CSF^ ^i*}^ 4 ofl 7 i^ fl ^ cVpI^a]- a^ ^ 12^, 86^, 116 
^*U> 143^^1) , 147*1*11 SE^- 163*1*1] 3J)l^^-e|.ia^ .^^.S. 

[^^d- 9] 

*\] o^a], ^-7] GM-CSF^ ^<gi£jr 5°fl 7}7fl^ ofnl^ a^ ^ 47*1*1|, 103*1*1), 

106*i*(|, 113*1*11 S^r 119*i*fl 511^^5}^ 3# ^^Ai *>fe c^«fl^ i£ 

<=>! ^tl . 

[^U- 10] 

*ll 4^-oll &<>H, ^"71 GRIfe Ai^^J: 6 ofl 7l7fl^ o>nl^A> ^ 10*1*11, 3i«i^fl , 

44*l*fl, 97«i^fl , 139*1*11, 146*1*1), 166*1*1|, 176*1*1| S^r 191*i*1| 4^^^* ^JLS *) ■ 

C$t^ 11] 

*fl 4^1 &oH, IL-2^ *\<&y£2L i 3 ofl 7l ^fl^ o>p1^a> a^ ^ 42*1*1], 44*1*11, 78*1 

*H- 103^1^0 , 117*J*1) 124*1*1] ^ll^^e]-^^ M^o.** ^l^tt 3# ^-^^ ^ 
^o"Nl. 
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[3^8- 12] 

1 4^1 9X*\*), ^7} lL-3fe ^HdJE. 141 7l*fl£ o>Plic-^ Ai<l ^ f 6UM. 107 

113*1*11 5E±r 133«i^ 2)1 ^QSLS. ^ ^ o] ^ 

13] 

1 4^-1 fl^A], ^-71 IL-4fe 15^ 7|7fl^ 6>nlicA!: ^ 33^ > 45^ f 55 ^ 

*fl> 73*1*1), 82*1*]] 112w}*fl ^8-2.5. ^ 

14] 

1 4^1 floH, #7] IL-5fe *\<£#5L 161 7l7fl^ o>p1^a> ^ 49*1*11, 69*l*ll, 96*1 

*1) Sfe 103*1 *fl ^l^^s}^* f?lAS ^ cf^^ *io]*J). 
15] 

1 4^-1 fl*H, #71 IL-6£r ^<1*1J> 171 7]^fl^ o>u}i^ ^ 73*1*1), 93*1*1), 104 

*1*8, 124*1 *fl , 169*1*1) iE-^r 172*1 *l| 3(1 ^r^o.^ $4. o. s cj^ 

^ *i<^l. 

i6] 

*fl 4*1 #71 IL-12p35^- ^^SiA 181 7l7M oHt^ f> 13^*0, 39*1*1), 

82*1*11, 96*1*11, 116*1*11, 132*i*fl, 150*1*1], 166*1*1| J£^r 180*l*i| ifl^^e)-^^- ^-^o.^ *] 
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[3^-* 17] 

*l 4*4| &<>H, LPT - ^^jr 1941 7]^fl^ ^ ^ 41 ^^jj s - n 

[^T 1 -* 18] 

*fl 4*41 9X^, ^7} LIF^ 2041 °}*)h,tY ^ 4i« i ^) ) 52 #^ , 67 # 

70*j*l), 156»i*l] JEfe 180«i^fl ill^^2l-\i# ^o.S #Sr ^ 

[^* 19] 

*H 4*41 fl°H, #71 M-CSF^r *\<£#5L 214] 7l*fl^ *}xi\±& # 35 ^^ )> 54 
SM, 67*I*fl ( 91^^ , 106^^, 121*J*1), 135*1*1), 143*i*H, 255*1*1), 311*1*11, 439*1*11, 466 
*i*l] iE^ 485*1*1) ^^^d^ ^m^r ^ ^-^^ ^o)^. 

"i 2- * 20] 

*ll 4*41 fl°H, #71 OSlfe *]<£*i3L 2241 7l^fl^ o>nl^A> ^ - 70^ 160 ^ 

*A> 169*1*11, 176*1*1], £fe 184*i*f) ig&SLS. f^o s ^ 3.^ 

^ ^^1^11. 
[^* 21] 

>fl 4*41 &<>H, #71 PL£- *l<I*i:i: 2341 7l^^ o}*]^ ^ i 0 ^^, 3i#*f|, 
44*j*l), 52*J*fl, 54*i*l), 92*1*1), 97*1*1), 146*1*11, 166*1*11, 176*1*11, 191*1*1) ^m^5}-\d# 
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[3t^ 22) 

*fl 4^ofl 5A*H, SCF ^ A^jr 24<H] 71 « ^) t A> ^ ~ 63 ^ f 1Q2 ^ t uo 

iM. 115SM, 116*1*1), 119**4. 126**1], 129**1), 199**1), 205**1), 207**4, 245**1) *j] 

23) 

* 41H floH. TPOfc A^*^ 25ofl 7l4« cfnl^ a^ ^ 46 ^ f § 141 

186**1], 204**1|, 240**1] 286**1) ^SLS. ^ 

*Rr 3r*^ *°]3|]. 
[^T 2 -^ 24] 

[^U" 25] 

*fl 241H fl«>H, g^Meo] IFN- a 2A, IFN- a2B, IFN-0 , IFN-y , IFN-a) . IFH-tSL 

nf o S «Ei ^-i- £^io S sj.- *°l*f|. 
[^T 1 * 26] 

*l] 25^-ofl flo^, Aj-7] IFN-a2A^ *\WSL 7*\] 7)*m o}v)±.& ^ 2 7**1) ( 36**1), 

38**1), 43**1], 47**4, 64**1), 67**1), 84**1), 123**1] HL^ 151**1] ^tfii)-** tf*o. 

3. f^los ^ *o]*|]. 
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27] 

*0 Si^i, ^"71 IFN-a2B^ 8^1 7]^M ^)ic^> ^ 28*1*11, 37*1*11, 

39<d*j), 44*}*}] , 48»i*i|, 65#*1), 68?j*l), 85#*fl, 124^^) 5E^ 152*1*1] 4 \| <£5}-\M: ^o. 

[^*ch 28] 

*ll 25^ SH^i, ^-71 IFN-p^ *{<&y&£. 9*fl 7|7fl^ & 8 ^^ > 38«1*(] , 50 

^*fl> 67*1*1], 70*l*fl, lll*l*j| 154*j*fl sfl^lH^^- tfllS ^l^rtb 33-8- 

^ *H*fl. 

[^Ih 29] 

*fl 25^-ofl &*M, I FN- y tt ^^5. 10°fl 71^^ ^ ^ 18*i*l), 32*1*0, 

55*1*1), 57*1*11, 60*1 *1|, 84*1*11, 85*1*11, 95^-^ 139*1*1| *l$tb 

[^t 1 ^- 30] 

*H 25^1 SH*], ^-71 IFN-Q)^ <H^Jl nofl 7l7fl^ o>p1^av X\<& ^ 27*1*1], 36*1*1] 38 
*&*h 65*1*1], 68*i*11, 124*I*1| 153*1*11 sfl^ehi-i- ^J^: f^lS 

31] 

*0 25%H1 &oH. -5J-71 IFN-t^ *\<$i&£. i 2 ofl 7l7fl^ o>*1^a> ^ 8 *1*1|, 3 9*i*1), 68 

»!*]), 71*1*1], 88^1^0, 127*1*1), 156*J*1], 157*1*1], 159*1*1] Sl^r 183*1*8 4 ^ 
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[3^8" 32] 

*ll 1^ ^1 31^- # <Hi^ tb o}-E- £r ti -M -S^Vfe- DNA. 

[^t 1 * 33] 

*l| 32^o\) T^-E DNA 7} ^^ofl ^7>^^7fl ^ 
[3^* 34] 

35] 
36] 

i^>^ 
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0 5 10 15 2D 25- 30 



<110> MEDEXGEN <120> A method of improving efficacy of biological 
response-modifying proteins and the example muteins <160> 42 <170> 

Kopatentln 1.71 <210> 1 <211> 200 <212> PRT <213> Homo sapiens <400> 
1 Met Ala Phe Thr Glu His Ser Pro Leu Thr Pro His Arg Arg Asp Leu 1 5 
10 15 Cys Ser Arg Ser He Trp Leu Ala Arg Lys He Arg Ser Asp Leu 
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Thr 20 25 30 Ala Leu Thr Glu Ser Tyr 

Val Lys His Gin Gly Leu Asn Lys Asn lie 35 40 

45 Asn Leu Asp Ser Ala Asp Gly Met Pro Val Ala Ser Thr Asp Gin Trp 50 

55 60 Ser Glu Leu Thr Glu Ala Glu Arg Leu Gin Glu Asn Leu Gin Ala 

Tyr 65 70 75 80 Arg Thr Phe His 

Val Leu Leu Ala Arg Leu Leu Glu Asp Gin Gin Val 85 

90 95 His Phe Thr Pro Thr Glu Gly Asp Phe His Gin Ala He His Thr 

Leu 100 105 110 Leu Leu Gin Val Ala Ala 

Phe Ala Tyr Gin He Glu Glu Leu Met He 115 120 

125 Leu Leu Glu Tyr Lys He Pro Arg Asn Glu Ala Asp Gly Met Pro He 130 

135 140 Asn Val Gly Asp Gly Gly Leu Phe Glu Lys Lys Leu Trp Gly Leu 

Lys 145 150 155 160 Val Leu Gin Glu 

Leu Ser Gin Trp Thr Val Arg Ser He His Asp Leu 165 

170 175 Arg Phe He Ser Ser His Gin Thr Gly He Pro Ala Arg Gly Ser 

His 180 185 190 Tyr He Ala Asn Asn Lys 

Lys Met 195 200 <210> 2 <211> 166 <212> PRT <213> 

Homo sapiens <400> 2 Ala Pro Pro Arg Leu He Cys Asp Ser Arg Val Leu Glu Arg Tyr 

Leu 1 5 • 10 15 Leu Glu Ala Lys Glu 

Ala Glu Asn He Thr Thr Gly Cys Ala Glu His 20 25 

30 Cys Ser Leu Asn Glu Asn He Thr Val Pro Asp Thr Lys Val Asn Phe 35 

40 45 Tyr Ala Trp Lys Arg Met Glu Val Gly Gin Gin Ala Val Glu Val 
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Tr P 50 55 60 Gin Gly Leu Ala Leu Leu Ser Glu 

Ala Val Leu Arg Gly Gin Ala Leu 65 70 75 

80 Leu Val Asn Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp 

85 90 95 Lys Ala Val Ser Gly Leu Arg Ser Leu Thr 

Thr Leu Leu Arg Ala Leu 100 105 110 Gly 

Ala Gin Lys Glu Ala He Ser Pro Pro Asp Ala Ala Ser Ala Ala 115 

120 125 Pro Leu Arg Thr He Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg 

Val 130 135 140 Tyr Ser Asn Phe Leu Arg Gly Lys 

Leu Lys Leu Tyr Thr Gly Glu Ala 145 150 155 

160 Cys Arg Thr Gly Asp Arg 165 <210> 3 <211> 209 <212> 

PRT <213> Homo sapiens <400> 3 Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser 

Ser Asp Phe Ala 15 10 15 Val Lys 

He Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Val 20 

25 30 Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu 

Trp 35 40 45 Arg Leu Val Leu Ala Gin Arg 

Trp Met Glu Arg Leu Lys Thr Val Ala 50 55 60 

Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu He His 65 

70 75 80 Phe Val Thr Lys Cys Ala Phe Gin Pro Pro 

Pro Ser Cys Leu Arg Phe 85 90 95 

Val Gin Thr Asn He Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu 100 
105 no v al Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys 
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Leu 115 120 125 Glu Leu Gin Cys Gin Pro Asp 

Ser Ser Thr Leu Pro Pro Pro Trp Ser 130 135 140 

Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu 145 
150 15 5 160 Leu Leu Leu Leu Leu Leu Pro Val Gly Leu 

Leu Leu Leu Ala Ala Ala 165 170 175 

Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly 180 
185 190 Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu Val 

Glu 195 200 205 His <210> 4 <211> 177 

<212> PRT <213> Homo sapiens <400> 4 Thr Pro Leu Gly Pro Ala Ser Ser Leu Pn 
Gin Ser Phe Leu Leu Lys 15 10 15 

Cys Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin 20 
25 30 Glu Lys Leu Val Ser Glu Cys Ala Thr Tyr Lys Leu Cys His Pro 

Glu 35 40 45 Glu Leu Val Leu Leu Gly His 

Ser Leu Gly He Pro Trp Ala Pro Leu 50 55 60 

Ser Ser Cys Pro Ser Gin Ala Leu Gin Leu Ala Gly Cys Leu Ser Gin 65 

70 75 80 Leu His Ser Gly Leu Phe Leu Tyr Gin Gly 

Leu Leu Gin Ala Leu Glu 85 go 95 

Gly He Ser Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu Gin Leu Asp 100 
105 H° Val Ala Asp Phe Ala Thr Thr He Trp Gin Gin Met Glu Glu Leu 

Gly ll 5 120 125 Met Ala Pro Ala Leu Gin Pro 

Thr Gin Gly Ala Met Pro Ala Phe Ala 130 135 140 
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Ser Ala Phe Gin Arg Arg Ala Gly Gly Val Leu Val Ala Ser His Leu 145 

150 155 160 Gin Ser Phe Leu Glu Val Ser Tyr Arg Val 

Leu Arg His Leu Ala Gin 165 170 175 

Pro <210> 5 <211> 127 <212> PRT <213> Homo sapiens <400> 5 Ala Pro 

Ala Arg Ser Pro Ser Pro Ser Thr Gin Pro Trp Glu His Val 1 5 

10 15 Asn Ala IJ e Gin Glu Ala Arg Arg Leu Leu Asn Leu Ser Arg Asp 

Thr 20 25 30 Ala Ala Glu Met Asn Glu 

Thr Val Glu Val He Ser Glu Met Phe Asp 35 40 

45 Leu Gin Glu Pro Thr Cys Leu Gin Thr Arg Leu Glu Leu Tyr Lys Gin 50 

55 60 G1 y L eu Arg Gly Ser Leu Thr Lys Leu Lys Gly Pro Leu Thr Met 

Met 65 70 75 80 Ala Ser His Tyr 

Lys Gin His Cys Pro Pro Thr Pro Glu Thr Ser Cys 85 

90 95 Ala Thr Gin lie He Thr Phe Glu Ser Phe Lys Glu Asn Leu Lys 

Asp 100 105 110 Phe Leu Leu Val He Pro 

Phe Asp Cys Trp Glu Pro Val Gin Glu 115 120 

125 <210> 6 <211> 191 <212> PRT <213> Homo sapiens <400> 6 Phe Pro 

Thr He Pro Leu Ser Arg Leu Phe Asp Asn Ala Met Leu Arg 1 5 

10 15 Ala Arg Arg Leu Tyr Gin Leu Ala Tyr Asp Thr Tyr Gin Glu Phe 

Glu 20 2 5 30 Glu Ala Tyr He Leu Lys 

Glu Gin Lys Tyr Ser Phe Leu Gin Asn Pro 35 40 

45 Gin Thr Ser Leu Cys Phe Ser Glu Ser He Pro Thr Pro Ser Asn Arg 50 
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55 60 Val Lys Thr Gin Gin Lys Ser Asn Leu Glu Leu Leu Arg He Ser 

Leu 65 70 75 80 Leu Leu He Gin 

Ser Trp Leu Glu Pro Val Gin Leu Leu Arg Ser Val 85 

90 95 Phe Ala Asn Ser Leu Val Tyr Gly Ala Ser Asp Ser Asn Val Tyr 

Ar § 100 105 110 His Leu Lys Asp Leu Glu 

Glu Gly He Gin Thr Leu Met Trp Arg Leu 115 120 

125 Glu Asp Gly Ser Pro Arg Thr Gly Gin He Phe Asn Gin Ser Tyr Ser 130 

135 140 Lys Phe Asp Thr Lys Ser His Asn Asp Asp Ala Leu Leu Lys Asn 

Tyr 145 150 155 160 Gly Leu Leu Tyr 

Cys Phe Arg Lys Asp Met Asp Lys Val Glu Thr Phe 165 

!70 175 Leu Arg He Val Gin Cys Arg Ser Val Glu Gly Ser Cys Gly Phe 

180 185 190 <210> 7 <211> 165 <212> PRT < 

213> Homo sapiens <400> 7 Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg 

Thr Leu Met 15 10 15 Leu Leu Ala 

Gin Met Arg Lys He Ser Leu Phe Ser Cys Leu Lys Asp 20 

25 30 Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe 

Gln 35 40 45 Lys Ala Glu Thr He Pro Val 

Leu His Glu Met He Gin Gin He Phe 50 55 60 

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu 65 

70 75 80 Leu Asp Lys Phe Tyr Thr Glu Leu Tyr Gin 

Gin Leu Asn Asp Leu Glu 85 90 95 
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Ala Cys Val lie Gin Gly Val Gly Val Thr Glu Thr Pro Leu Met Lys 100 

105 HO Glu Asp Ser lie Leu Ala Val Arg Lys Tyr Phe Gin Arg He Thr 

Leu H5 120 125 Tyr Leu Lys Glu Lys Lys Tyr 

Ser Pro Cys Ala Trp Glu Val Val Arg 130 135 140 

Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin Glu Ser 145 

150 155 160 Leu Arg Ser Lys Glu 165 

<210> 8 <211> 166 <212> PRT <213> Homo sapiens <400> 8 Met Cys Asp 

Leu Pro Gin Thr His Ser Leu Gly Ser Arg Arg Thr Leu 1 5 

10 15 Met Leu Leu Ala Gin Met Arg Arg He Ser Leu Phe Ser Cys Leu 

Lys 20 25 30 Asp Arg His Asp Phe Gly 

Phe Pro Gin Glu Glu Phe Gly Asn Gin Phe 35 40 

45 Gin Lys Ala Glu Thr He Pro Val Leu His Glu Met He Gin Gin He 50 

55 60 Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu 

Th r 65 70 75 80 Leu Leu Asp Lys 

Phe Tyr Thr Glu Leu Tyr Gin Gin Leu Asn Asp Leu 85 

90 95 Glu Ala Cys Val He Gin Gly Val Gly Val Thr Glu Thr Pro Leu 

Met 100 105 110 Lys Glu Asp Ser He Leu 

Ala Val Arg Lys Tyr Phe Gin Arg He Thr 115 120 

125 Leu Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Val 130 

I 35 140 Arg Ala Glu He Met Arg Ser Phe Ser Leu Ser Thr Asn Leu Gin 

Glu 145 150 155 160 Ser Leu Arg Ser 

109-92 



030051846 #^ <g^>: 2004/5/6 

Lys Glu 165 <210> 9 <211> 166 <212> PRT <213> Homo 

sapiens <400> 9 Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Cys Gin 

15 10 15 Cys Gin Lys Leu Leu Trp Gl. 

Leu Asn Gly Arg Leu Glu Tyr Cys Leu 20 25 

30 Lys Asp Arg Arg Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 35 

40 45 Gin Phe Gin Lys Glu Asp Ala Ala Val Thr He Tyr Glu Met Leu 

Gin 50 55 60 Asn He Phe Ala He Phe Arg Gin 

Asp Ser Ser Ser Thr Gly Trp Asn 65 70 75 

80 Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin Arg Asn 

85 90 95 His Leu Lys Thr Val Leu Glu Glu Lys Leu 

Glu Lys Glu Asp Phe Thr 100 105 110 Arg 

Gly Lys Arg Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 115 

120 125 He Leu His Tyr Leu Lys Ala Lys Glu Asp Ser His Cys Ala Trp 

Thr 130 135 140 He Val Arg Val Glu He Leu Arg 

Asn Phe Tyr Val He Asn Arg Leu 145 150 155 

160 Thr Gly Tyr Leu Arg Asn 165 <210> 10 <211> 146 <212> 

PRT <213> Homo sapiens <400> 10 Cys Tyr Cys Gin Asp Pro Tyr Val Lys Glu Ala Gh 

Asn Leu Lys Lys 15 10 15 Tyr Phe 

Asn Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe 20 

25 30 Leu Gly He Leu Lys Asn Trp Lys Glu Glu Ser Asp Arg Lys lie 

Met 35 40 45 Gin Ser Gin He Val Ser Phe 
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Tyr Phe Lys Leu Phe Lys Asn Phe Lys 50 55 60 

Asp Asp Gin Ser lie Gin Lys Ser Val Glu Thr He Lys Glu Asp Met 65 

70 75 80 Asn Val Lys Phe Phe Asn Ser Asn Lys Lys 

Lys Arg Asp Asp Phe Glu 85 90 95 

Lys Leu Thr Asn Tyr Ser Val Thr Asp Leu Asn Val Gin Arg Lys Ala 100 

105 110 He His Glu Leu lie Gin Val Met Ala Glu Leu Ser Pro Ala Ala 

Lys 115 120 125 Thr Gly Lys Arg Lys Arg Ser 

Gin Met Leu Phe Gin Gly Arg Arg Ala 130 135 140 

Ser Gin 145 <210> 11 <211> 172 <212> PRT <213> Homo sapiens <400> 

11 Cys Asp Leu Pro Gin Asn His Gly Leu Leu Ser Arg Asn Thr Leu Val 1 

10 15 Leu Leu His Gin Met Arg Arg He Ser Pro Phe Leu Cys Leu Lys 

Asp 20 25 30 Arg Arg Asp Phe Arg Phe 

Pro Gin Glu Met Val Lys Gly Ser Gin Leu 35 40 

45 Gin Lys Ala His Val Met Ser Val Leu His Glu Met Leu Gin Gin He 50 

55 60 Phe Ser Leu Phe His Thr Glu Arg Ser Ser Ala Ala Trp Asn Met 

Thr 65 70 75 80 Leu Leu Asp Gin 

Leu His Thr Gly Leu His Gin Gin Leu Gin His Leu 85 

90 95 Glu Thr Cys Leu Leu Gin Val Val Gly Glu Gly Glu Ser Ala Gly 

Ala 100 105 110 He Ser Ser Pro Ala Leu 

Thr Leu Arg Arg Tyr Phe Gin Gly He Arg 115 120 

125 Val Tyr Leu Lys Glu Lys Lys Tyr Ser Asp Cys Ala Trp Glu Val Val 130 
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135 140 Arg Met Glu He Met Lys Ser Leu Phe Leu Ser Thr Asn Met Gin 

Glu 145 150 155 160 Arg Leu Arg Ser 

Lys Asp Arg Asp Leu Gly Ser Ser 165 170 <210> 

12 <211> 187 <212> PRT <213> Homo sapiens <400> 12 Leu Asp Leu Lys 
Leu He He Phe Gin Gin Arg Gin Val Asn Gin Glu 1 5 
10 15 Ser Leu Lys Leu Leu Asn Lys Leu Gin Thr Leu Ser lie Gin Gin 

Cys 20 25 30 Leu Pro His Arg Lys Asn 

Phe Leu Leu Pro Gin Lys Ser Leu Ser Pro 35 40 

45 Gin Gin Tyr Gin Lys Gly His Thr Leu Ala lie Leu His Glu Met Leu 50 
55 60 Gin Gin He Phe Ser Leu Phe Arg Ala Asn He Ser Leu Asp Gly 

Trp 65 70 75 80 Glu Glu Asn His 

Thr Glu Lys Phe Leu He Gin Leu His Gin Gin Leu 85 
90 95 Glu Tyr Leu Glu Ala Leu Met Gly Leu Glu Ala Glu Lys Leu Ser 

Gly 100 105 110 Thr Leu Gly Ser Asp Asn 

Leu Arg Leu Gin Val Lys Met Tyr Phe Arg 115 120 

125 Arg He His Asp Tyr Leu Glu Asn Gin Asp Tyr Ser Thr Cys Ala Trp 130 
135 140 Ala He Val Gin Val Glu He Ser Arg Cys Leu Phe Phe Val Phe 

Ser 145 150 155 160 Leu Thr Glu Lys 

Leu Ser Lys Gin Gly Arg Pro Leu Asn Asp Met Lys 165 
170 175 Gin Glu Leu Thr Thr Glu Phe Arg Ser Pro Arg 180 

185 <210> 13 <211> 133 <212> PRT <213> Homo sapiens <400> 13 
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Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gin Leu Gin Leu Glu His 1 5 

10 15 Leu Leu Leu Asp Leu Gin Met He Leu Asn Gly He Asn Asn Tyr 

Lys 20 25 30 Asn Pro Lys Leu Thr Arg 

Met Leu Thr Phe Lys Phe Tyr Met Pro Lys 35 40 

45 Lys Ala Thr Glu Leu Lys His Leu Gin Cys Leu Glu Glu Glu Leu Lys 50 

55 60 p ro Leu Glu Glu Val Leu Asn Leu Ala Gin Ser Lys Asn Phe His 

Leu 65 70 75 80 Arg Pro Arg Asp 

Leu He Ser Asn He Asn Val He Val Leu Glu Leu 85 

90 95 L ys Gly Ser Glu Thr Thr Phe Met Cys Glu Tyr Ala Asp Glu Thr 

Ala 100 105 110 Thr He Val Glu Phe Leu 

Asn Arg Trp He Thr Phe Cys Gin Ser He 115 120 

125 He Ser Thr Leu Thr 130 <210> 14 <211> 133 <212> , PRT < 

213> Homo sapiens <400> 14 Ala Pro Met Thr Gin Thr Thr Pro Leu Lys Thr Ser Trp 

Val Asn Cys 1 5 10 15 Ser Asn Met 

He Asp Glu He He Thr His Leu Lys Gin Pro Pro Leu 20 

25 30 Pro Leu Leu Asp Phe Asn Asn Leu Asn Gly Glu Asp Gin Asp He 

Leu 35 40 45 Met Glu Asn Asn Leu Arg Arg 

Pro Asn Leu Glu Ala Phe Asn Arg Ala 50 55 60 

Val Lys Ser Leu Gin Asn Ala Ser Ala He Glu Ser He Leu Lys Asn 65 

70 75 80 Leu Leu Pro Cys Leu Pro Leu Ala Thr Ala 

Ala Pro Thr Arg His Pro 85 90 95 
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He His He Lys Asp Gly Asp Trp Asn Glu Phe Arg Arg Lys Leu Thr 100 

105 110 Phe Tyr Leu Lys Thr Leu Glu Asn Ala Gin Ala Gin Gin Thr Thr 

Leu 115 120 125 Ser Leu Ala He Phe 130 

<210> 15 <211> 129 <212> PRT <213> Homo sapiens <400> 15 His Lys Cys 

Asp He Thr Leu Gin Glu He He Lys Thr Leu Asn Ser 1 5 

10 15 Leu Thr Glu Gin Lys Thr Leu Cys Thr Glu Leu Thr Val Thr Asp 

He 20 25 30 Phe Ala Ala Ser Lys Asn 

Thr Thr Glu Lys Glu Thr Phe Cys Arg Ala 35 40 

45 Ala Thr Val Leu Arg Gin Phe Tyr Ser His His Glu Lys Asp Thr Arg 50 

55 60 Cys Leu Gly Ala Thr Ala Gin Gin Phe His Arg His Lys Gin Leu 

He 65 70 75 80 Arg Phe Leu Lys 

Arg Leu Asp Arg Asn Leu Trp Gly Leu Ala Gly Leu 85 

90 95 Asn Ser Cys Pro Val Lys Glu Ala Asn Gin Ser Thr Leu Glu Asn 

Phe 100 105 110 Leu Glu Arg Leu Lys Thr 

He Met Arg Glu Lys Tyr Ser Lys Cys Ser 115 120 

125 Ser <210> 16 <211> 115 <212> PRT <213> Homo sapiens <400> 16 He 

Pro Thr Glu He Pro Thr Ser Ala Leu Val Lys Glu Thr Leu Ala 1 5 

10 15 Leu Leu Ser Thr His Arg Thr Leu Leu He Ala Asn Glu Thr Leu 

Arg 20 25 30 He Pro Val Pro Val His 

Lys Asn His Gin Leu Cys Thr Glu Glu He 35 40 

45 Phe Gin Gly He Gly Thr Leu Glu Ser Gin Thr Val Gin Gly Gly Thr 50 
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55 60 Val Glu Arg Leu Phe Lys Asn Leu Ser Leu He Lys Lys Tyr He 

Asp 65 70 75 80 Gly Gin Lys Lys 

Lys Cys Gly Glu Glu Arg Arg Arg Val Asn Gin Phe 85 

90 95 Leu Asp Tyr Leu Gin Glu Phe Leu Gly Val Met Asn Thr Glu Trp 

He 100 105 110 He Glu Ser 115 

<210> 17 <211> 183 <212> PRT <213> Homo sapiens <400> 17 Val Pro Pro 

Gly Glu Asp Ser Lys Asp Val Ala Ala Pro His Arg Gin 1 5 

10 15 Pro Leu Thr Ser Ser Glu Arg He Asp Lys Gin He Arg Tyr He 

Leu 20 25 30 Asp Gly He Ser Ala Leu 

Arg Lys Glu Thr Cys Asn Lys Ser Asn Met 35 40 

45 Cys Glu Ser Ser Lys Glu Ala Leu Ala Glu Asn Asn Leu Asn Leu Pro 50 

55 60 Lys Met Ala Glu Lys Asp Gly Cys Phe Gin Ser Gly Phe Asn Glu 

Glu 65 70 75 80 Thr Cys Leu Val 

Lys He He Thr Gly Leu Leu Glu Phe Glu Val Tyr 85 

90 95 Leu Glu Tyr Leu Gin Asn Arg Phe Glu Ser Ser Glu Glu Gin Ala 

Arg 100 105 110 Ala Val Gin Met Ser Thr 

Lys Val Leu He Gin Phe Leu Gin Lys Lys 115 120 

125 Ala Lys Asn Leu Asp Ala He Thr Thr Pro Asp Pro Thr Thr Asn Ala 130 

135 140 Ser Leu Leu Thr Lys Leu Gin Ala Gin Asn Gin Trp Leu Gin Asp 

Met 145 150 155 160 Thr Thr His Leu 

He Leu Arg Ser Phe Lys Glu Phe Leu Gin Ser Ser 165 
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170 175 Leu Arg Ala Leu Arg Gin Met 180 

<210> 18 <211> 197 <212> PRT <213> Homo sapiens <400> 18 Arg Asn Leu 

Pro Val Ala Thr Pro Asp Pro Gly Met Phe Pro Cys Leu 1 5 

10 15 His His Ser Gin Asn Leu Leu Arg Ala Val Ser Asn Met Leu Gin 

Lys 20 25 30 Ala Arg Gin Thr LeU Glu 

Phe Tyr Pro Cys Thr Ser Glu Glu lie Asp 35 40 

45 His Glu Asp He Thr Lys Asp Lys Thr Ser Thr Val Glu Ala Cys Leu 50 

55 60 Pro Leu Glu Leu Thr Lys Asn Glu Ser Cys Leu Asn Ser Arg Glu 

Thr 65 70 75 80 Ser Phe He Thr 

Asn Gly Ser Cys Leu Ala Ser Arg Lys Thr Ser Phe 85 

90 95 Met Met Ala Leu Cys Leu Ser Ser He Tyr Glu Asp Leu Lys Met 

Tyr 100 105 110 Gin Val Glu Phe Lys Thr 

Met Asn Ala Lys Leu Leu Met Asp Pro Lys 115 120 

125 Arg Gin He Phe Leu Asp Gin Asn Met Leu Ala Val He Asp Glu Leu 130 

135 140 Met Gin Ala Leu Asn Phe Asn Ser Glu Thr Val Pro Gin Lys Ser 

Ser 145 150 155 160 Leu Glu Glu Pro 

Asp Phe Tyr Lys Thr Lys He Lys Leu Cys He Leu 165 

170 175 Leu His Ala Phe Arg He Arg Ala Val Thr He Asp Arg Val Met 

Ser 180 185 190 Tyr Leu Asn Ala Ser 

195 <210> 19 <211> 146 <212> PRT <213> Homo sapiens <400> 19 

Val Pro He Gin Lys Val Gin Asp Asp Thr Lys Thr Leu He Lys Thr 1 5 
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10 15 He Val Thr Arg He Asn Asp He Ser His Thr Gin Ser Val Ser 

Ser 20 25 30 Lys Gin Lys Val Thr Gly 

Leu Asp Phe He Pro Gly Leu His Pro He 35 40 

45 Leu Thr Leu Ser Lys Met Asp Gin Thr Leu Ala Val Tyr Gin Gin He 50 

55 60 Leu Thr Ser Met Pro Ser Arg Asn Val He Gin He Ser Asn Asp 

Leu 65 70 75 80 Glu Asn Leu Arg 

Asp Leu Leu His Val Leu Ala Phe Ser Lys Ser Cys 85 

90 95 His Leu Pro Trp Ala Ser Gly Leu Glu Thr Leu Asp Ser Leu Gly 

Gly 100 105 110 Val Leu Glu Ala Ser Gly 

Tyr Ser Thr Glu Val Val Ala Leu Ser Arg 115 120 

125 Leu Gin Gly Ser Leu Gin Asp Met Leu Trp Gin Leu Asp Leu Ser Pro 130 

135 140 Gly Cys 145 <210> 20 <211> 180 <212> PRT <213> 

Homo sapiens <400> 20 Ser Pro Leu Pro lie Thr Pro Val Asn Ala Thr Cys Ala lie Arg 

His 1 5 10 15 Pro Cys His Asn Asn 

Leu Met Asn Gin He Arg Ser Gin Leu Ala Gin 20 25 

30 Leu Asn Gly Ser Ala Asn Ala Leu Phe He Leu Tyr Tyr Thr Ala Gin 35 

40 45 Gly Glu Pro Phe Pro Asn Asn Leu Asp Lys Leu Cys Gly Pro Asn 

Val 50 55 60 Thr Asp Phe Pro Pro Phe His Ala 

Asn Gly Thr Glu Lys Ala Lys Leu 65 70 75 

80 Val Glu Leu Tyr Arg He Val Val Tyr Leu Gly Thr Ser Leu Gly Asn 

85 90 95 He Thr Arg Asp Gin Lys He Leu Asn Pro 
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Ser Ala Leu Ser Leu His 100 105 110 Ser 

Lys Leu Asn Ala Thr Ala Asp He Leu Arg Gly Leu Leu Ser Asn 115 

120 125 Val Leu Cys Arg Leu Cys Ser Lys Tyr His Val Gly His Val Asp 

Val 130 135 140 Thr Tyr Gly Pro Asp Thr Ser Gly 

Lys Asp Val Phe Gin Lys Lys Lys 145 150 155 

160 Leu Gly Cys Gin Leu Leu Gly Lys Tyr Lys Gin He He Ala Val Leu 

165 170 175 Ala Gin Ala Phe 180 <210> 

21 <211> 522 <212> PRT <213> Homo sapiens <400> 21 Glu Glu Val Ser Glu 

Tyr Cys Ser His Met He Gly Ser Gly His Leu 15 10 

15 Gin Ser Leu Gin Arg Leu He Asp Ser Gin Met Glu Thr Ser Cys Gin 20 

25 30 He Thr Phe Glu Phe Val Asp Gin Glu Gin Leu Lys Asp Pro Val 

Cys 35 40 45 Tyr Leu Lys Lys Ala Phe Leu 

Leu Val Gin Tyr He Met Glu Asp Thr 50 55 60 

Met Arg Phe Arg Asp Asn Thr Pro Asn Ala He Ala He Val Gin Leu 65 

70 75 80 Gin Glu Leu Ser Leu Arg Leu Lys Ser Cys 

Phe Thr Lys Asp Tyr Glu 85 90 95 

Glu His Asp Lys Ala Cys Val Arg Thr Phe Tyr Glu Thr Pro Leu Gin 100 

105 110 Leu Leu Glu Lys Val Lys Asn Val Phe Asn Glu Thr Lys Asn Leu 

Leu 115 120 125 Asp Lys Asp Trp Asn He Phe 

Ser Lys Asn Cys Asn Asn Ser Phe Ala 130 135 140 

Glu Cys Ser Ser Gin Asp Val Val Thr Lys Pro Asp Cys Asn Cys Leu 145 
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150 155 160 Tyr Pro Lys Ala He Pro Ser Ser Asp Pro 

Ala Ser Val Ser Pro His 165 170 175 

Gin Pro Leu Ala Pro Ser Met Ala Pro Val Ala Gly Leu Thr Trp Glu 180 

185 190 Asp Ser Glu Gly Thr Glu Gly Ser Ser Leu Leu Pro Gly Glu Gin 

Pro 195 200 205 Leu His Thr Val Asp Pro Gly 

Ser Ala Lys Gin Arg Pro Pro Arg Ser 210 215 220 

Thr Cys Gin Ser Phe Glu Pro Pro Glu Thr Pro Val Val Lys Asp Ser 225 

230 235 240 Thr He Gly Gly Ser Pro Gin Pro Arg Pro 

Ser Val Gly Ala Phe Asn 245 250 255 

Pro Gly Met Glu Asp He Leu Asp Ser Ala Met Gly Thr Asn Trp Val 260 

265 270 Pro Glu Glu Ala Ser Gly Glu Ala Ser Glu He Pro Val Pro Gin 

Gly 275 280 285 Thr Glu Leu Ser Pro Ser Arg 

Pro Gly Gly Gly Ser Met Gin Thr Glu 290 295 300 

Pro Ala Arg Pro Ser Asn Phe Leu Ser Ala Ser Ser Pro Leu Pro Ala 305 

310 315 320 Ser Ala Lys Gly Gin Gin Pro Ala Asp Val 

Thr Gly Thr Ala Leu Pro 325 330 335 

Arg Val Gly Pro Val Arg Pro Thr Gly Gin Asp Trp Asn His Thr Pro 340 

345 350 Gin Lys Thr Asp His Pro Ser Ala Leu Leu Arg Asp Pro Pro Glu 

Pro 355 360 365 Gly Ser Pro Arg He Ser Ser 

Leu Arg Pro Gin Gly Leu Ser Asn Pro 370 375 380 

Ser Thr Leu Ser Ala Gin Pro Gin Leu Ser Arg Ser His Ser Ser Gly 385 
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390 395 400 Ser Val Leu Pro Leu Gly Glu Leu Glu Gly 

Arg Arg Ser Thr Arg Asp 405 410 415 

Arg Arg Ser Pro Ala Glu Pro Glu Gly Gly Pro Ala Ser Glu Gly Ala 420 
425 430 Ala Arg Pro Leu Pro Arg Phe Asn Ser Val Pro Leu Thr Asp Thr 

Gly 435 440 445 His Glu Arg Gin Ser Glu Gly 

Ser Ser Ser Pro Gin Leu Gin Glu Ser 450 455 460 

Val Phe His Leu Leu Val Pro Ser Val He Leu Val Leu Leu Ala Val 465 
470 475 480 Gly Gly Leu Leu Phe Tyr Arg Trp Arg Arg 

Arg Ser His Gin Glu Pro 485 490 495 

Gin Arg Ala Asp Ser Pro Leu Glu Gin Pro Glu Gly Ser Pro Leu Thr 500 
505 510 Gin Asp Asp Arg Gin Val Glu Leu Pro Val 515 

520 <210> 22 <211> 227 <212> PRT <213> Homo sapiens <400> 22 

Ala Ala He Gly Ser Cys Ser Lys Glu Tyr Arg Val Leu Leu Gly Gin 1 5 
10 15 Leu Gin Lys Gin Thr Asp Leu Met Gin Asp Thr Ser Arg Leu Leu 

Asp 20 25 30 Pro Tyr He Arg He Gin 

Gly Leu Asp Val Pro Lys Leu Arg Glu His 35 40 

45 Cys Arg Glu Arg Pro Gly Ala Phe Pro Ser Glu Glu Thr Leu Arg Gly 50 
55 60 Leu Gly Arg Arg Gly Phe Leu Gin Thr Leu Asn Ala Thr Leu Gly 

Cys 65 70 75 80 Val Leu His Arg 

Leu Ala Asp Leu Glu Gin Arg Leu Pro Lys Ala Gin 85 
90 95 Asp Leu Glu Arg Ser Gly Leu Asn He Glu Asp Leu Glu Lys Leu 
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Gln 100 105 110 Met Ala Arg Pro Asn He 

Leu Gly Leu Arg Asn Asn lie Tyr Cys Met 115 120 

125 Ala Gin Leu Leu Asp Asn Ser Asp Thr Ala Glu Pro Thr Lys Ala Gly 130 
135 140 Arg Gly Ala Ser Gin Pro Pro Thr Pro Thr Pro Ala Ser Asp Ala 

Phe 145 150 155 160 Gin Arg Lys Leu 

Glu Gly Cys Arg Phe Leu His Gly Tyr His Arg Phe 165 
I 70 175 Met His Ser Val Gly Arg Val Phe Ser Lys Trp Gly Glu Ser Pro 

Asn 180 185 190 Arg Ser Arg Arg His Ser 

Pro His Gin Ala Leu Arg Lys Gly Val Arg 195 200 

205 Arg Thr Arg Pro Ser Arg Lys Gly Lys Arg Leu Met Thr Arg Gly Gin 210 
215 220 Leu Pro Arg 225 <210> 23 <211> 191 <212> 

PRT <213> Homo sapiens <400> 23 Val Gin Thr Val Pro Leu Ser Arg Leu Phe Asp His 
Ala Met Leu Gin 15 10 15 Ala His 

Arg Ala His Gin Leu Ala He Asp Thr Tyr Gin Glu Phe Glu 20 
25 30 Glu Thr Tyr He Pro Lys Asp Gin Lys Tyr Ser Phe Leu His Asp 

Ser 35 40 45 Gin Thr Ser Phe Cys Phe Ser 

Asp Ser He Pro Thr Pro Ser Asn Met 50 55 60 

Glu Glu Thr Gin Gin Lys Ser Asn Leu Glu Leu Leu Arg He Ser Leu 65 
70 75 80 Leu Leu He Glu Ser Trp Leu Glu Pro Val 

Arg Phe Leu Arg Ser Met 85 90 95 

Phe Ala Asn Asn Leu Val Tyr Asp Thr Ser Asp Ser Asp Asp Tyr His 100 
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105 110 Leu Leu Lys Asp Leu Glu Glu Gly lie Gin Thr Leu Met Gly Arg 

Leu 115 120 125 Glu Asp Gly Ser Arg Arg Thr 

Gly Gin He Leu Lys Gin Thr Tyr Ser 130 135 140 

Lys Phe Asp Thr Asn Ser His Asn His Asp Ala Leu Leu Lys Asn Tyr 145 

150 155 160 Gly Leu Leu Tyr Cys Phe Arg Lys Asp Met 

Asp Lys Val Glu Thr Phe 165 170 175 

Leu Arg Met Val Gin Cys Arg Ser Val Glu Gly Ser Cys Gly Phe 180 

185 190 <210> 24 <211> 248 <212> PRT <213> Homo sapiens 

<400> 24 Glu Gly He Cys Arg Asn Arg Val Thr Asn Asn Val Lys Asp Val Thr 1 

5 10 15 Lys Leu Val Ala Asn Leu Pro Lys Asp Tyr Me 

He Thr Leu Lys Tyr 20 25 30 Val Pro 

Gly Met Asp Val Leu Pro Ser His Cys Trp He Ser Glu Met 35 

40 45 Val Val Gin Leu Ser Asp Ser Leu Thr Asp Leu Leu Asp Lys Phe 

Ser 50 55 60 Asn He Ser Glu Gly Leu Ser Asn 

Tyr Ser He He Asp Lys Leu Val 65 70 75 

80 Asn He Val Asp Asp Leu Val Glu Cys Val Lys Glu Asn Ser Ser Lys 

85 90 95 Asp Leu Lys Lys Ser Phe Lys Ser Pro Glu 

Pro Arg Leu Phe Thr Pro 100 105 110 Glu 

Glu Phe Phe Arg He Phe Asn Arg Ser He Asp Ala Phe Lys Asp 115 

120 125 Phe Val Val Ala Ser Glu Thr Ser Asp Cys Val Val Ser Ser Thr 

Leu 130 135 140 Ser Pro Glu Lys Asp Ser Arg Val 
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Ser Val Thr Lys Pro Phe Met Leu 145 150 155 

160 Pro Pro Val Ala Ala Ser Ser Leu Arg Asn Asp Ser Ser Ser Ser Asn 
165 170 175 Arg Lys Ala Lys Asn Pro Pro Gly Asp Ser 

Ser Leu His Trp Ala Ala 180 185 190 Met 

Ala Leu Pro Ala Leu Phe Ser Leu He He Gly Phe Ala Phe Gly 195 
200 205 Ala Leu Tyr Trp Lys Lys Arg Gin Pro Ser Leu Thr Arg Ala Val 

Glu 210 215 220 Asn He Gin He Asn Glu Glu Asp 

Asn Glu He Ser Met Leu Gin Glu 225 230 235 

240 Lys Glu Arg Glu Phe Gin Glu Val 245 <210> 25 

<211> 332 <212> PRT <213> Homo sapiens <400> 25 Ser Pro Ala Pro Pro Ala 
Cys Asp Leu Arg Val Leu Ser Lys Leu Leu 1 5 10 

15 Arg Asp Ser His Val Leu His Ser Arg Leu Ser Gin Cys Pro Glu Val 20 
25 30 His Pro Leu Pro Thr Pro Val Leu Leu Pro Ala Val Asp Phe Ser 

Leu 35 40 45 Gly Glu Trp Lys Thr Gin Met 

Glu Glu Thr Lys Ala Gin Asp He Leu 50 55 60 

Gly Ala Val Thr Leu Leu Leu Glu Gly Val Met Ala Ala Arg Gly Gin 65 

70 75 80 Leu Gly Pro Thr Cys Leu Ser Ser Leu Leu 

Gly Gin Leu Ser Gly Gin 85 90 95 

Val Arg Leu Leu Leu Gly Ala Leu Gin Ser Leu Leu Gly Thr Gin Leu 100 
105 110 Pro Pro Gin Gly Arg Thr Thr Ala His Lys Asp Pro Asn Ala He 

Phe 115 120 125 Leu Ser Phe Gin His Leu Leu 
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Arg Gly Lys Val Arg Phe Leu Met Leu 130 135 140 

Val Gly Gly Ser Thr Leu Cys Val Arg Arg Ala Pro Pro Thr Thr Ala 145 

150 155 160 Val Pro Ser Arg Thr Ser Leu Val Leu Thr 

Leu Asn Glu Leu Pro Asn 165 170 175 

Arg Thr Ser Gly Leu Leu Glu Thr Asn Phe Thr Ala Ser Ala Arg Thr 180 
185 190 Thr Gly Ser Gly Leu Leu Lys Trp Gin Gin Gly Phe Arg Ala Lys 

Ile 195 200 205 Pro Gly Leu Leu Asn Gin Thr 

Ser Arg Ser Leu Asp Gin Ile Pro Gly 210 215 220 

Tyr Leu Asn Arg Ile His Glu Leu Leu Asn Gly Thr Arg Gly Leu Phe 225 

230 235 240 Pro Gly Pro Ser Arg Arg Thr Leu Gly Ala 

Pro Asp Ile Ser Ser Gly 245 250 255 

Thr Ser Asp Thr Gly Ser Leu Pro Pro Asn Leu Gin Pro Gly Tyr Ser 260 

265 270 Pro Ser Pro Thr His Pro Pro Thr Gly Gin Tyr Thr Leu Phe Pro 

Leu 275 2 »0 285 Pro Pro Thr Leu Pro Thr Pro 

Val Val Gin Leu His Pro Leu Leu Pro 290 295 300 

Asp Pro Ser Ala Pro Thr Pro Thr Pro Thr Ser Pro Leu Leu Asn Thr 305 

310 315 320 Ser Tyr Thr His Ser Gin Asn Leu Ser Gin 

Glu G1 y 32 5 330 <210> 26 <211> 28 <212> 

DNA <213> Artificial Sequence <220> <223> primer <400> 26 cggaattccg 
atggagctga ctgaattg 28 <210> 27 <211> 

30 <212> DNA <213> Artificial Sequence <220> <223> primer <400> 27 
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tttagcggcc gcattcttac ccttcctgag 



30 <210> 



28 <211> 21 <212> DM <213> Artificial Sequence <220> <223> primer <400; 



28 ccaagctaac gtccacagca g 



21 



210> 29 <211> 17 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 29 gctcaggacg atggcat 

17 <210> 30 <211> 23 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 30 ggtgttggac gctcaggaag atg 

23 <210> 31 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 31 catcaggaca cgcacctttc c 

21 <210> 32 <211> 17 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 32 ggcgcggaga tgggggt 

17 <210> 33 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 33 tggtcatctg tcccctgtcc tg 

22 <210> 34 <211> 24 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 34 gacattaact ttggtgtctg ggac 

24 <210> 35 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 35 ctgtccgcaa actcttccga g 

21 <210> 36 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 36 cgcaaact eg tccgagtcta ct 

22 <210> 37 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 37 gagtctactc caatgtggtg gg 
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22 <210> 38 <211> 26 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 38 cggaattcat ggaccacctc ggggcg 

26 <210> 39 <211> 32 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 39 gctctagact aagagcaagc cacatagctg gg 

32 <210> 40 <211> 33 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 40 cccaagctta tggagctgac tgaattgctc etc 

33 <210> 41 <211> 32 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 41 ggaattctta cccttcctga gacagattct gg 

32 <210> 42 <211> 34 <212> DNA <213> Artificial Sequence <220> <223> 

primer <400> 42 gctctagagc tcatttaccc ggagacaggg agag 

34 
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